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Section 1
Introduction

SECTION 1
INTRODUCTION

The purpose of this manual is to provide guidance, instruction, and information for the City of
Council Bluffs, lowa (City) and responsible property owner personnel regarding the appropriate
operations and maintenance of the Industrial Park Levee (IPL) and associated project elements.
The intent of this manual is to be a living document that will evolve as: 1) design is completed
and input is solicited, 2) improvements are completed, 3) experience is gained from future flood
fighting events, 4) the levee system ages, and 5) state of practice or design standards change.

1.1 PROJECT DESCRIPTION

The IPL was originally constructed in the mid-1980s for the Council Bluffs Industrial Foundation
(CBIF). The IPL was constructed to provide flood risk reduction for the area bounded by the IPL,
the Federal Levee System L627, and Interstate 80 (1-80). The original IPL construction included
the following:

e Gatewell drainage structures

e Seepage berms

e Closure structures for railroads

e Bin wall and sheet pile retaining wall

These flood risk reduction limits have not changed since the original construction; however, the
IPL has been modified since original construction. Modifications include removal of the seepage
berms, modification of the northern IPL tie-in, addition of Ameristar Casinos development,
removal of some railroad spurs through the levee, and the addition of fencing at property line
limits across the levee.

The IPL was also modified in advance of submitting certification documentation to the Federal
Emergency Management Agency (FEMA). These modifications included, but are not limited to,
the modification of the levee alignment at Ameristar Casinos, raising the levee in locations where
the freeboard was deficient, replacing the drainage structures to comply with current industry
standard, removal of inactive levee penetrations, rehabilitation of the river bank and riverward
levee slope embankment protection, and removal of encroachments which pose a potential risk to
the levee’s future stability.

1.2 PURPOSE OF THE MANUAL

The purpose of this operations and maintenance (O&M) manual is to provide the personnel
responsible for the levee with appropriate guidance and information to properly operate and
maintain the levee and related facilities.

This O&M manual is meant to be modified over time as the IPL is modified. Historical IPL
information, as relevant, should remain in the appendices of this manual as a record of the
existing condition of the levee. Internal components of the manual may change over time as the
levee changes, as equipment changes, or as industry standards evolve. Revisions to this manual
must be documented in the revision table on the following page (Table 1). Upon issuance of a
revision, the manual date shall also be updated throughout for version control purposes.

Missouri River Industrial Park Levee June 2016
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Table 1: Operations & Maintenance Manual Revisions or Additions

Revision Date

" (mm/ddiyyyy) Brief Description of Revisions/Additions

1.3 LIST OF REFERENCES
The following references were utilized in the generation of this O&M manual.
U. S. Army Corps of Engineers (USACE) Guidance:

e Engineering Technical Letter (ETL) 1110-2-583: Engineering and Design: Guidelines
for Landscape Planting and Vegetation Management at Levees, Floodwalls, Embankment
Dams, and Appurtenant Structures (April 2014)

o Levee Owner’s Manual for Non-Federal Flood Control Works (March 2006)

e USACE Emergency Flood Fight Training Manual (March 2010)

e USACE Northwestern Division: Sandbagging Techniques (2004)

e USACE St. Paul District Flood-Fight Handbook: Preparing for a Flood (2009)

e USACE Engineering Manual 1110-2-1415, “Hydrologic Frequency Analysis”
City Documents:

e Basis of Design Report (BOD) Industrial Park Levee Phase Il Improvements, October
2015 prepared for the City of Council Bluffs Public Works by CDM Smith Inc.

e Final VE Study Report Council Bluffs Industrial Park Levee Project, November 8, 2013
Prepared for City of Council Bluffs, IA by CDM Smith Inc.

e Industrial Park Levee Stormwater Outfall Improvements Levee Construction Report, July
2015 prepared by HGM Associates Inc.

o Industrial Park Levee Stormwater Phase Il Levee Construction Report, (Draft) prepared
by CDM Smith Inc.

e Council Bluffs, lowa 1980 Plans for lowa-Nebraska River Industrial Park Flood
Protection Levee

e February 22, 2012 — City of Council Bluffs Technical Memorandum (TM): Industrial
Park Levee — Damage Assessment

Other References:

e ASCE Manuals and Reports on Engineering Practice No. 101: Underwater Investigations
Standard Practice Manual (2001)

e Levee Owner’s Manual for Non-Federal Flood Control Works, USACE March 2006

Missouri River Industrial Park Levee June 2016
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SECTION 2
AGREEMENTS

The following sections document the agreements in place for the O&M of the IPL.

2.1 LOCAL COOPERATION AGREEMENTS

Upon initial construction of the IPL, the landowners behind the levee and the City entered into an
agreement. This agreement was made on December 7, 1983, was titled Levee Maintenance
Agreement and Easement, and was recorded in Book 84 starting on page 11239. This agreement
between the City and landowners consisted of stipulations regarding responsibility for O&M, an
easement providing access for O&M, and associated responsibility of cost to reimburse the City
for repair costs associated with the IPL. This agreement also stipulated that the terms and
conditions would transfer with the land if the land were to transfer ownership because of sale or
by inheritance. This agreement is attached in Appendix A.

As a result of the work being performed in support of FEMA certification on the IPL, additional
easements are being pursued by the City to replace the 1983 Levee maintenance Agreement and
Easement. New easements will reflect current land ownership and will reflect adjusted
percentages associated with responsible costs for levee repairs and modifications. The new
easement extents will extend 15 feet from the toe of the levee on the dry side, or the face of the
nearest permanent structure if 15 feet cannot be met. The easement extents for the wet side of the
levee will match the existing property boundaries and extend riverward where access is heeded
for outfall structure maintenance. Preliminary revised easement exhibits and updated 2011
assessment schedule are in Appendix A. Final revised easement agreements will replace the
preliminary in Appendix A upon completion.

2.2 REVISIONS OR ADDITIONS

This section is used to summarize revisions to existing agreements or additional agreements in
place governing the modification, access, payment, and O&M responsibility for the IPL. See
Appendix A for existing, revised, or new agreements. Revisions of existing agreements will be
denoted with asterisks next to the page number and demarcation of text changes by underlining or
striking out. New agreements will be added to the end of the Appendix with applicable date
stamps, as applicable. Changes and additions will be summarized below in Table 2.

Table 2: Log of Agreement Revisions or Additions

.. Revision
Revision Date or Description
# (mm/dafyyyy) | addition
Missouri River Industrial Park Levee June 2016
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Project Description

SECTION 3
PROJECT
DESCRIPTION

The following provides information regarding the current state of the IPL, with a description of
levee.

3.1 LOCATION

The IPL is located in the City along the left bank of the Missouri River between river miles 613.9
and 614.7 just north of the 1-80 Bridge. The IPL is located in Pottawattamie County, lowa in
Section 4, Township 74 North, and Range 44 West. The IPL provides flood risk reduction for the
area bounded by the IPL to the north and west, the federal L627 levee to the east, and the 1-80
embankment to the south.

3.2 BRIEF DESCRIPTION OF PROJECT

The IPL received certification for the Ameristar “Boat Slip” area between approximate levee
stationing 244+50 and 249+00. FEMA took action and accepted conditioned Phase | Boat Slip
certification on August 31, 2015. Improvements to the IPL outside of the “Boat Slip” area have
been completed to bring it into compliance with FEMA requirements and certification for the
remainder of the IPL system is currently being pursued. This O&M manual is intended to meet
the criteria described in the 44 Code of Federal Regulations 65.10 (44 CFR 65.10), parts (c) and
(d), requiring an officially adopted operation and a maintenance plan for certification of the entire
IPL system. The O&M manual has been approved by the City of Council Bluffs and the private
property owners of the IPL to serve as the official operations and maintenance guidance
document for the IPL.

3.3 HISTORY

Original IPL construction drawings were completed in September 1980. IPL construction was
completed in 1983. The IPL was constructed to provide flood risk reduction at the level of the
base flood, or the 100-year event. The IPL ties into the 1-80 embankment on the southern
terminus, is routed north along the Missouri River left bank, is routed through Ameristar
property, and ties into the federal L627 levee on the northern terminus. The IPL was originally
constructed for the CBIF and is currently operated and maintained by the City and the landowners
within the flood risk reduction area provided by the IPL. The IPL is currently shown as being
accredited on the effective Flood Insurance Rate Map (FIRM) 19155C0560E dated February 4,
2005.

As part of the original IPL construction, 50-foot-wide seepage berms were placed on a 50H:1V
slope over the natural foundation materials beyond the landward levee toe in specific locations.
The riverward section of levee consists of select fill, while the landward section of the levee
starting at the landward levee crest consists of non-select fill. The seepage berms also consisted of
non-select fill. These seepage berms, as originally designed, do not currently exist.

Ameristar purchased and developed property north of Cargill in the late 1990s. Based upon
conversations with the City and comparison of existing conditions to the record drawings,
development adjacent and over the levee was conducted. The levee was modified to be routed

Missouri River Industrial Park Levee June 2016
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through the main casino building; the parking lot and garage were constructed which consisted of
the placement of concrete sidewalk on top of the levee, the boat slip was constructed directly
adjacent to the riverward slope of the levee at the northern IPL extent along the Missouri River,
and two hotel buildings were constructed along the levee alignment on the Missouri River.

During the summer of 2011, the Missouri River exceeded flood stage for 102 consecutive days
beginning in late May. During this period of variable water surface elevations (WSELS), the IPL
was closely monitored. Additional flood risk reduction devices were installed along and on top of
the IPL that included the following:

e Concrete overrun blocks were placed on top of the levee along the IPL along Warren
Distribution and Cargill property

e Hesco barriers were placed along the levee on Ameristar property

e Emergency sand blankets were added on the landward levee slope along Warren
Distribution and Cargill property

e Qutfall structures were plugged with concrete during the flood event

e Riprap was installed in some locations on the riverward slope of the levee to counteract
the erosive forces of the river

The City initially contracted with HDR Engineering Inc. for the analysis of the IPL system with
respect to FEMA certification requirements. The City is now contracted with CDM Smith for
pursuing conditioned IPL FEMA certification Phase Il in the Spring of 2017, and to complete
necessary improvements to the IPL to achieve certification. Levee modifications were designed
and subsequently implemented in two construction phases. The first phase of construction
included new culverts and outfall structures, removal of plugged outfall penetrations, and
restoration of the levee adjacent to that work. The second phase of construction included
increasing the levee height in designated locations, the installation of under seepage controls,
bank stabilization measures, installation of two new outfalls on the Ameristar property and re-
establishment of rock and vegetation. IPL construction improvements were completed in June
2016. Upon Phase | and Phase 11 certification, the IPL will work to achieve FEMA IPL
accreditation for the future.

Missouri River Industrial Park Levee June 2016
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SECTION 4
GENERAL
PROCEDURES

The following section provides general procedures in support of O&M activities during non-
emergency events.

41 RESPONSIBLE PARTY

One person from each property owner provided flood risk reduction by the IPL shall serve as the
contact person for the IPL and associated O&M activities. This person shall also be responsible
for coordinating with other IPL responsible parties and for coordinating updates to the O&M
manuals. Table summarizes the responsible parties for each applicable property owner.

Table 3: IPL Responsible Parties

Property
Owner Property Owner Responsible Party Title

Ameristar Director of Facilities
Cargill Plant Manager
Warren . .

Distribution Director of Risk Management
City of Council . .
Bluffs City Engineer
DEB Partners Majority Shareholder

4.2 KEY RESPONSIBILITIES

The City of Council Bluffs shall be responsible to ensure that all operations and maintenance
activities are performed according to the requirements of this document. The responsible party for
the City of Council Bluffs shall be the City Engineer. The responsible parties associated with
each property owner shall be responsible for coordination on IPL emergency events, flood fight
efforts, and repairs.

421 Personnel Training

Key personnel that will be working on the IPL shall be trained in order that regular maintenance
work may be performed efficiently and to provide an orderly and expeditious manner in which
unexpected problems related to flood control can be handled. The Property Owner Responsible
Party shall be responsible for training personnel to operate, maintain, and patrol your section of
IPL. It is encouraged that property owners hold joint training or flood control exercises at least
once a year. There are many reasons to hold these exercises. First, they are used to coordinate
training for new personnel with the other owners. The training shall consist of how to do things
like operate the closure structures, respond to sandboils and patrol the IPL during a flood. The
USACE Levee Owner’s Manual for Non-Federal Flood Control Works can be used as a training
resource for new employees.

Missouri River Industrial Park Levee June 2016
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Second, the plans developed for flood response are only useful if practiced and communicated to
those who need them. The Property Owner Responsible Party shall have the names, addresses,
and telephone numbers for key personnel assigned to various tasks of IPL coordination. This
contact list shall contain a reasonable number of substitutes. These key personnel shall have
contact information for all workers and staff that will be assisting them in the completion of their
duties. The organization of key personnel shall include the following:

e An assistant in the place of the Property Owner Responsible Party in the event of absence
or indisposition.

e |PL sector foreman and sufficient number of lead maintenance patrol workers to inspect
and ensure the proper operation of levee and other structures during normal operation and
flood periods.

4.2.2 Record Keeping

Each Property Owner Responsible Party shall maintain a file of reports, records, drawings, and
this O&M manual. The file shall be readily accessible to the appropriate personnel associated
with the IPL.

4.2.3 Right-of-Way Access

Right-of-way (ROW) access must be granted at all times for the operations, maintenance, and
flood fighting associated with the IPL. Other property owners and the City must have access
granted at all times to the entire levee alignment, including the levee crest, the levee wet side, and
the levee landward side. ROW access on the levee landward side shall include the area adjacent
to the levee up to 15 feet from the levee landward side toe.

Each Property Owner Responsible Party shall post notices at various places along the IPL ROW
directing public attention to the intent of the levee and the primary use and limitation of public
access or use. Each Property Owner Responsible Party shall report to key personnel and local law
enforcement, as necessary, of any offenders to take whatever action is required under local
ordinance and authority to properly inform and/or prosecute trespassers.

424 Flood Warning System

A single point of contact (Designated IPL Representative) elected from the IPL Membership shall
report on the functions of all agencies, both public and private, that are connected with the IPL.
Arrangements shall be made with local law enforcement agencies, City departments, and utility
companies for developing a coordinated flood fighting program.

The City shall also maintain a Designated IPL Representative responsible for coordinating with
respect to monitoring the flood warnings initiated by the National Weather Service in Valley,
Nebraska and by Pottawattamie County’s emergency alert system. The website for the National
Weather Service Valley, Nebraska regional office is: http://www.crh.noaa.gov/oax/. The flood
warning system including event detection and level determination to provide adequate flood
warning time, as well as flood fighting operations and maintenance are discussed in detail in
Section 6.

The Pottawattamie County, lowa Emergency Communications Network CodeRED system is
available to all residents and businesses of the county at no-charge. The Pottawattamie County
Emergency Management Agency (PCEMA) implemented the Emergency Communications
Network’s CodeRED systems in order to provide notification to allow public officials to warn
citizens of pending emergencies, critical public information during disasters, recommended
protective actions to take, and severe weather warnings, including flood warnings.

Missouri River Industrial Park Levee June 2016
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Residents and businesses participate in the Emergency Communications Network CodeRED
system by registering on the Pottawattamie County website. Residents and businesses choose
whether or not they want to receive general notifications or just severe weather warnings. Each
registered recipient can further customize severe weather alerts to include tornado, severe
thunderstorm, flash flood, and winter storm warnings. At any time, users can log in and change
all of the information expressed in this paragraph.

4.3 SUPPLIES FOR REPAIRS

Supplies shall be kept on hand or be readily available in order to be used for regular maintenance
and emergency repairs. A maintenance facility shall be located within close proximity to the IPL
to serve as a storage area for supplies, such that supplies may be transported to the site within one
day to provide adequate flood fight response time. Supplies for temporary closure of portions of
the IPL must be specifically designated and readily available at all times.

4.4 COORDINATION WITH OTHER AGENCIES

The IPL Representative shall establish coordination with the Property Owner Responsible Party
or other agencies that may impact the IPL or that may be impacted by the IPL during the course
of normal O&M or during flood events.

45 COORDINATION OF OWNERS FOR FUTURE DEVELOPMENT
ACTIVITIES

Future development activities completed by the IPL Owners within existing low areas have the
potential to increase flooding on the property of another Owner. To mitigate against the potential
for this to occur, any Owner proposing to develop within the areas of 1-percent annual chance
flooding shown in the Figure “Interior Flood Boundaries” included in Appendix A shall complete
a study showing the impact the proposed development would have on the properties of all other
Owners. This study shall be sealed by a qualified professional engineer and shall, at a minimum,
complete a coincident frequency analysis in accordance with the requirements of the USACE
Engineering Manual 1110-2-1415, “Hydrologic Frequency Analysis” to determine 1-percent
annual chance flood boundaries under post-development conditions for all areas protect by the
IPL. The study shall also show proposed grading contours and what measures have been taken to
mitigate the impact of the development on the properties of the other Owners. provides a list of
contact information for these agencies. This table shall be updated as necessary to reflect
personnel changes in the agencies listed below.

Missouri River Industrial Park Levee June 2016
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Table 4: Agency Contact Information
Cﬁg:ﬁgt Address Contact Information
City of Council Bluffs Designated IPL Representative
209 Pearl Street Phone (712) 328-4634
Matt Cox Council Bluffs, 1A E-mail mcox@councilbluffs-ia.gov
51503 Website | www.councilbluffs-ia.gov
lowa Department of Natural Resources (IDNR)
502 East 9t Street Phone (515) 281-8942
Bill Cappucio Des Moines, 1A E-mail bill.cappuccio@dnr.iowa.gov
50319 Website | www.iowadnr.gov
lowa Department of Transportation (IDOT)
2210 E. Seventh Phone 515-239-1604
Scott Schram Street E-mail scott.schram@dot.iowa.gov
Atlantic, 1A 50022 Website | www.iowadot.gov/district4/index.htm#
National Weather Service
6707 North 288th Phone (402) 359-5166
David Pearson Street E-mail david.pearson@noaa.gov
Valley, NE 68064 Website | www.crh.noaa.gov/
Pottawattamie County Emergency Management
227 South 6% Street Phone (712) 328-5776
Douglas Reed Council Bluffs, 1A E-mail pott.ema@pottcounty.com
51501 Website www.pottcounty.com
United States Geological Survey (USGS)
8 South 6™ Street Phone (712) 323-8024
Matt Noon Cour?cL;:tglzu?‘(f)s, " E ma-ll rmnoon@usgs.gov
51501 Website ia.water.usgs.gov
USACE - Levee Safety
1616 Capitol Avenue Phone (402) 995-2231
Andrew Barry Suite 9000 E-mail andrew.l.barry@usace.army.mil
Omaha, NE 68102 Website WWW.Nwo.usace.army.mil
USACE - Floodplain
1616 Capitol Avenue Phone (402) 995-2322
Randall Behm Suite 9000 E-mail randall.l.behm@usace.army.mil
Omaha, NE 68102 Website WWW.Nwo.usace.army.mil
Missouri River Industrial Park Levee June 2016
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Routine Inspection and Maintenance

SECTION S5
ROUTINE
INSPECTION AND
MAINTENANCE

It is incumbent upon the City of Council Bluffs to coordinate with levee owners and operators to
maintain an effective routine inspection and maintenance plan. Proper and adequate levee
maintenance is essential in order to ensure its operability during flood events. Typical operations
and maintenance activities may be performed by the City of Council Bluffs at a percentage of the
expense of the property owners as outlined in the existing easement agreement (Appendix A).
Alternatively, the City may work collectively with each property owners to identify, assign, and
complete inspection and maintenance activities. The levee system will be inspected immediately
prior to the beginning of the flood season and immediately following major high water periods.
High water periods occur when the Omaha gage reaches flood level. This corresponds to a gage
water surface elevation of 977.2 feet NGVD, or when the river stage is at 29 feet Necessary
maintenance needs found during inspections must be completed prior to the beginning of the
subsequent flood season. Past maintenance and inspection records and reports will be either
completed by, or submitted to for review by to the City of Council Bluffs annually to ensure
proper working condition of all components of the IPL system. Any levee feature that has not
undergone any inspection and/or maintenance and repair within the past year will be inspected,
and required maintenance and repair will be undertaken before the onset of flooding. A review
will be conducted at the beginning of each year to ensure that personnel are appropriately trained
and available for performing the duties assigned to them.

Each property owner will keep a duplicate copy of the O&M manual for their use in referencing
required IPL procedures. A master copy of the O&M manual will be kept at the City of Council
Bluffs City Hall, Public Works department. When updating the O&M manual with levee
improvements, new IPL monitoring procedures, inspection and/or maintenance logs, or new
personnel, all copies of the O&M manual need to be updated, and a copy must be submitted to
FEMA for their records.

The following sections identify standard maintenance practices to be performed during non-
emergency events. See additional recommended practices in Appendix B.
51 LEVEE

The City of Council Bluffs and each Property Owner Responsible Party will maintain either a list
or an annotated map that describes each levee feature and areas of concern during a flood event.
An annotated base map for the IPL with levee features can be found in Appendix B. The list shall
clearly note:

e Areas where significant erosion was experienced in the past.
o All low areas within the immediate vicinity of the levee.
e Locations that are subject to sand boils.

e Areas of known seepage and over saturation during past flood events.
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Rodent activity areas observed in the recent past.
Alternate access points to the levee (should the primary access point become impassible).
Locations of drainage structures that shall be checked for closure.

Available sources and locations of borrow material, sand, sandbags, pumps, and other
supplies.

Other potential issues or supplies as necessary towards proper functioning of the levee.

The levee system and its immediate vicinity will be inspected. Appropriate remedial measures
will be undertaken to address any identified issues that may be detrimental to the performance of
the levee system.

5.2

Any seepage, unwarranted saturation, or sand boils will be identified and corrective
measures evaluated and performed.

Revetment or rock riprap that has been displaced, washed out, or removed will be
replaced with materials conforming to specifications and design dimensions. Rocks will
be inspected for fracturing due to freeze-thaw cycles and replaced as deemed necessary.

Vegetation present that can prove to be detrimental to the structural integrity of the levee
or hinder in the performance of the levee system during flood events will be removed.
Vegetation shall only consist of those approved grasses provided as a recommended seed
mixture from USACE (see Appendix B). This grass cover shall be regularly mowed and
maintained such that rodent holes and soil characteristics can be viewed while walking
along the levee. In no case shall woody vegetation or grasses taller than one foot be
allowed.

The levee sheet pile wall located along the northern reach of the IPL adjacent to the
Ameristar boat slip shall be visually inspected annually. More-detailed inspections of the
sheet pile wall shall be performed every 5 years. The detailed inspection shall include an
underwater inspection of the sheet pile toe to check for loss of ground from settlement or
scour, and ultrasonic thickness measurements in accordance with ASTM E-797 shall be
performed at any location where corrosion ratings of minimally acceptable or
unacceptable were recorded during the annual inspections. Locations tested during the
detailed inspections shall be tested in subsequent detailed inspections, and the results
shall be evaluated by a qualified professional engineer licensed in lowa. Recommended
inspection items for the sheet pile wall are included in Appendix B.

The levee stem wall located along the western reach of the IPL adjacent to the Cargill
office area shall be visually inspected annually.

Encroachments on the ROW of the levee will be documented. Encroachments may
endanger the structural integrity of the levee and/or hinder efficient functioning during
times of emergency.

Gates and fences to the levee will be inspected for good working condition.

EMBANKMENT PROTECTION

The embankment of the levee will be observed during scheduled inspections to locate any
hazardous or structurally detrimental conditions that may have developed since the last inspection
and will be promptly repaired to the normal operating conditions. Specific inspection and
maintenance items will include:
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5.3

The embankment of the levee will be maintained at the effective cross-section and grade
as shown on the levee as-built drawings. Any materials lost will be replaced to return the
embankment to its intended dimensions and grade.

All depressions or settlements on the embankment crown will be filled in with suitable
material.

An animal burrow control program that includes the elimination of active burrowing and
the filling in of existing burrows with proper material conforming to specifications.
Burrows created by gophers, muskrats, opossums, badgers, and other animals can lead to
rapid levee failures during floods. For this reason, an active animal abatement program
shall be implemented to remove these animals. Rodent control technigques involving
fumigation, bait stations, bait broadcasting, or trapping have proven effective in certain
situations, the lowa Department of Natural Resources can be contacted to determine
which rodent control procedures are allowable and recommended at the IPL. Any unusual
settlement, sloughing, or material loss will be filled in with proper material conforming to
specifications and repaired.

Cracks in the levee embankment due to freeze-thaw cycles will be repaired.

Erosion protection will be maintained as shown on the levee as-built drawings. Any
material lost will be replaced.

The levee will be mowed and maintained so that the levee will have little or no unwanted
vegetation (trees, bush, or undesirable weeds). The vegetation-free zone extends 15 feet
from both the landside and riverside toes of the levee to the centerline of the nearest tree.

HYDRAULIC STRUCTURES

During scheduled inspections all interior drainage hydraulic structures controlled by IPL
membership, not including any City owned and maintained infrastructure, will be inspected to
ensure that:

All culverts are free of any debris and ice buildup. Any obstructions or blockages will be
removed to allow for full discharge capacity and proper functioning of the interior
drainage system.

All inlets to the pipe culverts are free of debris. Any accumulated debris or sediment will
be removed from the inlets.

The outlet structures are free of potential obstructions to full closure, like debris that may
have wedged in.

Drainage pipes and inlets for the Ameristar roof drains located along the western reach of
the IPL adjacent to the hotels and the northern reach of the IPL adjacent to the Ameristar
parking garage shall be visually inspected annually. More-detailed inspections of the
pipes shall be performed every 5 years. The detailed inspection shall include television
camera videotaping or visual inspection methods to evaluate the condition of the entire
pipe segment.

Gate operators are functioning properly. Maintenance and repairs will be performed to
address any gate closure problems. Recommended inspection items, testing, maintenance
and repair procedures for the gates can be found in Appendix B.
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5.4 CHANNELS

All interior drainage ditches shall be inspected to ensure that they do not have tall and dense
vegetation, significant sediment deposits, and any other debris or obstructions. All accumulated
debris and blockages will be removed to the channel bottom to provide full discharge capacity of
the drainage ditch.

5.5 UNDERSEEPAGE CONTROL MEASURES

Installed relief wells, toe drains and underfloor drainage systems shall be inspected for any
unusual wetness, and remedial measures will be undertaken to rectify any unnatural conditions.
Seepage berms will be inspected to ensure that designed grades and dimensions are in place. Any
loss of materials will be filled with suitable material, and undue saturation or wetness observed
will be noted and remedial measures applied.

Relief wells require a certain amount of nominal maintenance to ensure their continued and
proper functioning. Any trash or obstruction in the well or well guard shall be removed
immediately.

Relief wells shall be inspected annually, preferably immediately prior to normal high-water
seasons and more often during major high waters. Observation shall be made for evidence of wet
spots on the levee or on the ground around the wells and structures, for evidence of sloughing or
piping, for indications of discharge of sand or other materials from the wells, and for surficial
signs of damage. The inspection shall detect whether vandalism, theft, abuse by carelessness,
unauthorized use of the wells or associated piezometers, or other irregularities have occurred. The
inspection shall include an examination of check valves, gaskets, well guards, cover plates, flap
gates on tee outlets, and other appurtenances. Malfunctioning or damaged items shall be repaired
or replaced. Flow quantities and piezometric levels shall be measured approximately a week after
a peak in the river level.

Pumping tests shall be performed at five-year intervals. The tests shall be performed to determine
the specific capacities (pumping rate divided by drawdown) and the efficiencies of the wells. The
amount of sediment in the wells shall be measured before and after performance of the pumping
tests. The analysis of well discharge records and accompanying piezometric data will often
indicate whether the relief wells are functioning as intended.

Relief wells may not function as intended and may also be subject to reduced efficiency with
time. If the pumping tests indicate a reduction in specific capacity of more than 20 percent
compared to that shown on the as-built well pump test results located in Appendix C, a qualified
professional engineer licensed in lowa shall be employed to perform a detailed study of the well
and to determine what remedial measures are required. Generally, it may be possible to restore
the wells to about their original efficiency by means of rehabilitation techniques. Forms to be
filled out for relief well pump tests are included in Appendix D.

5.6 ACCESS ROUTES

Access routes to the levee will be inspected during scheduled routine maintenance and
inspections to ensure that the routes are passable by vehicles and equipment that will be used
during flood fighting emergencies. Repair and maintenance will be performed on the access
routes in consultation with the adjacent property owners.
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SECTION 6
FLOOD-RELATED
INSPECTION AND
MAINTENANCE

The IPL provides flood risk reduction at the base flood level for the property owners between the
IPL and the federal levee system. However, the structure is vulnerable during high flood stages.
Overtopping of the levee during high flood stages could lead to erosion by wave wash. Scour or
seepage through or beneath the levee can also be a threat to its stability. To be prepared for high
flood events, adequately trained personnel shall be charged with the responsibility of inspection
and for providing remedial measures for the levee.

Inspection and maintenance crews shall have the following supplies readily accessible during
flood-related activities:

e Cell phone e Probing rod

e Logbook e Camera

e GPS data logger o Field boots

e Flashlights e Hard hats

o Life jackets e Personal protect equipment as

o Safety line deemed required by each property
owner

6.1 PRE-FLOOD PREPARATION

Appropriate advance measures will be taken to ensure availability of adequate labor and materials
to meet all contingencies during the forecasted flood event. Supplies specifically designated for
temporary closure for identified portions of the Boat Slip shall be readily available at all times.

6.1.1 Communication

The IPL Designated Representative shall be responsible for coordinating with the Property Owner
Responsible Parties to keep apprised of the flood, agency predictions, and coordinated flood
fighting measures. The responsible parties for each property owner will also be responsible for
monitoring the flood warnings in the relevant reach of Missouri River by the National Weather
Service and USACE. All personnel involved in inspection and flood fighting operations will be
alerted and the IPL Designated Representative will be responsible for coordinating with the
responsible parties for each property owner to schedule pre-flood inspection of the levee by
trained personnel. The responsible parties for each property owner will ensure that adequate
supplies are available for flood fighting operations as determined during the pre-flood inspection
operations.

The responsible parties for each property owner will be responsible for notifying key personnel of
the procedures that will be followed and the predetermined routes that will be taken if the area
provided flood risk reduction by the levee is required to be evacuated. Local law enforcement and
emergency operations will be informed of the potential flood situation. Keys to the locks on any
gates leading to access to the levees will be made available to inspection personnel.
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6.1.2

Supplies

In addition to inspection and maintenance crew supplies outlined in the beginning of Section 6,
the following supplies will be stockpiled on the landward side of the levee at an adequate and
easily accessible location for pre-flood preparation activities.

Plastic sheets to provide a water tight seal for deployment of sand bags.

Sand bags to provide emergency stabilization. Sand bagging material shall be woven
polypropylene, spun-bonded polypropylene, or jute burlap.

Sandbag filling equipment such as shovels.
Emergency lighting to allow for inspection and flood fighting during night.

Emergency pumps to allow for the removal of ponded water from the dry side of the
levee.

Source of borrow material shall be identified within reasonable distance and easy reach
for riprap material of the grade and size used for protection of the IPL, levee fill, sand
berms, and sand for filling sand bags.

Additional flood fighting supplies as determined by the responsible personnel shall be stored in
an easily accessible location on the landward side of the levee. A list of suggested suppliers and
contact numbers are listed below.

Item Contact

Menards

Address: 3200 Manawa Center Dr, Council Bluffs,
IA 51501

Phone:(712) 366-695

Plastic Sheeting

Menards

Address: 3200 Manawa Center Dr, Council Bluffs,
IA 51501

Phone:(712) 366-695

Shovels

All Road Barricades, Inc.

Address: 5700 Ballard Avenue, Lincoln, NE.
68529-9196

Phone: (402) 467-2553

United Rentals
Address: 811 S 48th St, Omaha, NE 68106
Phone:(402) 556-1600

Griffin Dewatering
Emergency Pumps | Address: 6414 S 84th Street, Omaha, Ne 68127
Phone:(402) 331-5000

Sand bags

Emergency
Lighting

Martin Marietta Aggregates
Borrow material Address: 10755 Mitchell Rd, Papillion, NE 68046
Phone:(402) 592-9364
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6.1.3 Levee System Temporary Measure Deployment

The responsible parties for each property owner will be responsible for ascertaining that all
personnel are familiar with the operating procedures and that sufficient inspection and
maintenance personnel, supplies, and equipment are available for flood fighting operations.

The levee will be inspected by trained personnel when notice is received of a National Weather
Service-predicted Missouri River high flood event. Any settlement or erosion of the levee crest
will be corrected immediately. Slides or sloughs that alter the effective section of the levee will
be repaired to restore the cross-section of the levee to the design dimensions. Animal burrows
penetrating the effective section of the levee will be filled, compacted, and sealed. VVegetation
shall be monitored, managed, and removed prior to becoming potentially detrimental to the
structural integrity of the levee. All access routes to the levee will be inspected and repairs made
to ensure easy access to the levee during the high flood event.

All interior drainage hydraulic structures will be inspected and any debris and ice buildup will be
removed to allow for full discharge capacity and proper functioning of the interior drainage
system. The interior drainage ditch between the IPL and the federal levee will be inspected, and
any accumulated debris, sediment depositions, and blockages will be removed to provide full
discharge capacity of the drainage ditch.

The outlet structures will be inspected and cleaned for potential obstructions to full closure, like
debris, and gate operators will be inspected and exercised to ensure proper functioning during the
flood event. The threads shall be lubricated and the seals shall be monitored and replaced as
necessary for proper function. If for any reason the outlet systems on a drainage structure fail to
operate or close fully and cannot be repaired before the flood event, immediate consideration will
be given to blocking the drainage structure opening by other means. Per guidance in the USACE
manual Flood-Fight Handbook: Preparing for a Flood (issued by the St. Paul District),
emergency stoppers may be a manufactured device or constructed blockage using lumber,
sandbags, or other materials using polyethylene as a seal.

If it is determined that Missouri River WSELs will overtop the levee during the forecasted high
flood event, concrete overrun blocks or filled Hesco baskets will be placed over the levee crest to
provide additional freeboard. The blocks will be wrapped with plastic sheets to provide water
tight seals with sandbags placed at the top and base of the blocks to hold the plastic sheets in
place and otherwise installed per manufacturer instructions.

6.1.4 Event Detection and Level Determination

When an event, or impending event, is detected at the levee, the level of the event must be
determined. Events may be detected by observations at or near the levee, forewarning of event-
level conditions (such as in the form of a severe weather forecast), suspicious activity, or a
security threat. Once an event has been detected, the Property Owner Responsible Party must
determine what level of event has occurred. Events may consist of the following:

e Unusual Event Level: An unusual event level is defined as a slowly developing situation
that may compromise the structural integrity of the levee. This event shall be closely
monitored and all responsible parties shall keep key personnel informed of the status of
the event. Emergency preparedness agencies do not need to be notified for an unusual
event.

o Watch Event Level: A watch event level is defined as a rapidly developing situation that
may become a serious emergency, including possible levee failure. Temporary closure
measures for the IPL shall be implemented at watch event levels. Time is usually
available to attempt temporary or corrective measures to mitigate or prevent the levee’s
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failure. All responsible parties shall keep key personnel informed of the status of the
event. Emergency preparedness agencies shall be notified and provided with updates to
the situation.

¢ Warning Event Level: A warning event level is defined as a levee failure that has already
occurred. Time is not available to try temporary or corrective measures. All responsible
parties shall notify key personnel immediately and continue to keep them informed as the
situation develops. Emergency preparedness agencies will be notified immediately so that
property owners, employees, and residents outside the levee flood risk reduction area can
be informed on the situation and status.
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Table shall serve as an aide in determining the level of event that is occurring. This table
provides a list of some situations that could occur for a levee system.
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Table 5: Event Level Determination Guidance Table

Event Situation Event Level
River level is 4.3 feet below the top of levee (Temporary Closure
Embankment P (Temporary Watch
- Deployment)
Overtopping S : :
River is flowing over the top of levee Warning
New seepage areas in or near the levee Unusual
New seepage areas with apparent material movement or increasing flow Watch
Seepage rate
Seepage areas have resulted in significant loss of material or flow rate has .
; S Warning
increased significantly
Observation of new sinkhole in levee embankment or within close
. . Watch
Sinkhole proximity to levee toe
Rapidly enlarging sinkhole Warning
New cracks in the embankment greater than .25 inch wide without seepage Unusual
Embankment Cracks in the embankment with seepage Watch
Cracking Cracks have widened or lengthened significantly over a short period of Watch
time
Embankment Visual movement and/or slippage of the embankment slope Unusual
Movement Sudden or rapidly proceeding slide of the embankment slope Warning
Damage to levee or appurtenances with no impacts on levee function Unusual
Modification to the levee or appurtenances that could adversely impact
. Unusual
Sabotage/ levee function
Vandalism Damage to levee or appurtenances that has resulted in seepage flow Watch
Damage to levee or appurtenances that has resulted in uncontrolled flow or Warni
e f ) arning
river into flood risk reduction area
Water begins to pond around the drainage structure inlet Unusual
Water is not exiting the drainage structure and ponded water begins
- h Watch
flooding adjacent areas
Malfunctioning | River level is at the invert of a drainage penetration (Temporary Closure
. Watch
Drainage Deployment)
Structure Water backflows through drainage penetrations from riverward to .
. Warning
landward side of levee
Erosion and/or scour holes develop at drainage structures or connections
N Watch
with pipe in levee embankment
Missouri River Industrial Park Levee June 2016
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6.1.5 Temporary Closure Measures

Temporary closure measures shall be implemented by the Property Owner Responsible Party
when notification of an embankment overtopping watch event level is received to provide
protection against levee overtopping during periods of high water and protect against Missouri

River floodwaters flowing into the levee dry side through the levee’s stormwater drain
penetrations.
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Table 6 lists Missouri River stage flood response monitoring triggers at the Omaha River gage
for temporary closures and outfall gate closures along the IPL. All stormwater outfall sluice gates
are to be closed when the Missouri River water surface elevation reaches the invert elevation of
the outfall pipe.
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Table 6: Flood Response Monitoring Plan

River Missouri River Closure
Stage at WSEL at IPL IPL Elevation at Action
Omaha Omaha Gage Feature Station IPL Feature
Gage (ft) (ft NGVD)* (ft NGVD)**
. 204+25 to Monitor for increasing
28.8 977.0 Monitor 254400 WSEL
. 204+25 to Monitor for increasing
30.8 979.0 Monitor 254400 WSEL
0-1 WATCH EVENT LEVEL
23.3 971.5 Warren 214+50 970.07 Close 60” Sluice Gate for
Outfall Warren Gravity Outfall
0-2 WATCH EVENT LEVEL
19.4 967.6 Cargill 222+10 966.16 Close 48” Sluice Gate for
Outfall Cargill Gravity Outfall
0-3 N/A — City Operations
) i River Road 232407 i Plans Provide Guidance for
Closures of River Road
Qutfall
Oufall
0-4 WATCH EVENT LEVEL
225 970.7 Ameristar 235+90 969.32 Close 48” Sluice Gate for
Outfall Ameristar Gravity Outfall
0-5
Ameristar WATCH EVENT LEVEL
29.5 977.7 Roof Drain 241+12 976.70 Close Sluice Gate for 16”
S DIP Roof Drain Outfall
0-6
Ameristar WATCH EVENT LEVEL
29.6 977.8 Roof Drain 244+25 976.73 Close Sluice Gate for 16”
N DIP Roof Drain Outfall
WATCH EVENT LEVEL
32.6 980.8 BoatSlip | 547,99 979.36 Deploy temporary
Area measures to top of IPL for
additional freeboard
. WATCH EVENT LEVEL
River Road Deplov temporar
31.8 980.0 Ditch 252+93 978.64 eploy temporary.
Section measures to ditch section

for additional freeboard

feet.

* NGVD represents the National Geodetic Survey of 1929 vertical datum. Water surface elevations recorded at the
Missouri River Omaha gage are recorded in this vertical datum.
** Feature elevations listed for outfalls are invert elevations. Elevations were taken from as-built survey, which was
completed in the North American Vertical Datum of 1988 (NAVD) and converted to NGVD by subtracting 0.38-
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The IPL has two areas that require temporary closure by sand bagging or other appropriate
manufactured flood barrier alternatives. The first of these areas spans from station 247+04 to
248+65, and is shown on Figure 1. The second of these areas is located on the northeast side of
River Road and spans from station 252+75 to 253+17.

Before placing sandbags or flood barrier, remove any debris from the areas where the barriers are
to be placed. If using sandbags, they shall be placed lengthwise and parallel to the direction of
flow, filling the lowest areas of the levee top first.

The lowest area of the Boat Slip region along the levee top is located on the east side of the
Ameristar atrium entrance, between the two concrete stairs leading up to maintenance access
doors, as shown on Figure 1. The flood barrier must be built up to a minimum height of 1 foot, or
3 rows of sandbags. If using sandbags, the first row shall be placed aligning the stair bottom to
the eastern edge of the building extending northeast to, and aligning the edge of pavement until
reaching levee stationing 248+65, approximately 66 feet from the eastern edge of the building.
Flood barriers shall be placed southwest of the low point aligning the stair bottom and edge of
building up to the atrium entrance doors. This row will then extend inside the atrium aligning the
south wall from the east atrium entrance doors for approximately 64 feet, to levee stationing
247+04. Flood barriers will also be placed around the existing grate inlet at levee stationing
247+84, as shown on Figure 1, to restrict surface flooding of the structure and the downstream
storm sewer system.

The lowest area of the ditch section northeast of River Road is located at the ditch centerline
along the levee alignment where River Road intersects the northern Ameristar entrance drive, as
shown on Figure 2. The flood barrier must be built up to a minimum height of 1.15 feet, or 4
rows of sandbags. If used, the first row of sandbags shall be placed starting in the ditch centerline,
and extending northeast and southwest up the side slopes of the ditch, perpendicular to the flow
line for a total length of approximately 41 feet.

For stacking the second and third rows of sandbags use the pyramid placement method described
in the USACE Northwestern Division Publication, Sandbagging Techniques. Sandbags or flood
barriers shall be stacked equal to or above the elevation of the temporary closure along the high
point of the levee.
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Figure 1: Ameristar Boat Slip Temporary Closure Layout
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6.2 FLOOD FIGHT OPERATIONS AND MAINTENANCE

Flood fight operations and maintenance shall be triggered when the when the Missouri River
water surface elevation at the Omaha gage reaches flood level, which is defined as a gage water
surface elevation of 977.2 feet NGVD, with the river stage is at 29 feet. For safety in times of
high water or high flood events levee maintenance shall be thorough and continuous. The entire
stretch of the levee shall be patrolled and inspected throughout the flood event by trained
inspection personnel. Immediate steps will be taken to correct any dangerous conditions
detrimental to the proper functioning of the levee and maintenance personnel must be available to
perform emergency repairs to the levee during high flood events. Temporary closure measures
will be implemented at the watch level for any flooding event. Property owners will be ultimately
responsible for monitoring and repairing their own section of the levee system. As performed in
past events, property owners may elect to coordinate and work together on system-wide
monitoring and inspections during an emergency event.

6.21 Communication

During periods of high flood the Designated IPL Representative will be responsible for
coordination between all the agencies and organizations, both public and private that are
connected with the IPL. The Ameristar Casino will be utilized as the central emergency
communications and operations center for IPL property owners until the emergency flood
situation is resolved.

The responsible parties for each property owner will monitor the performance of the levee during
high flood events. The observations will be communicated to the Designated IPL Representative,
who will initiate evacuation of the areas protected by the levee, if deemed necessary, in
coordination with the property owners, local law enforcement personnel, and emergency
responders. Responsible levee inspection and maintenance personnel will meet at the Ameristar
Casino to confirm safety of all personnel on site and to ascertain the current situation and review
responsibilities for carrying out flood fighting and evacuation orders.
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Table 7 lists relevant contact information for the flood fighting operations. Figure 3, Figure 4,
and Figure 5 provide flow charts for contact initiation for the three various emergency events.
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Table 7: Flood Fighting Operations Contact Information

Responsible Party:

Contact Person Title:

Phone Number:

Ameristar Casinos

Cargill

Director of Facilities

Plant Manager

(402) 672-2980

(712) 325-2700

Responsible Party:

Contact Person Title:

Phone Number:

Warren Distribution

DEB Partners

Director of Risk Management

(402) 350-6038

Engineer of Record:

Contact Person:
Phone Number:

To be Determined at direction of IPL

Emergency
Management:

Contact Person:
Phone Number:

Pottawattamie County Emergency
Management

Douglas Reed

(712)328-5776

Council Bluffs Police

Chief:
Contact Person:
Phone Number:

Council Bluffs Police Department

Chief Tim Carmody

(712)328-4701

Council Bluffs Fire
Chief:

Contact Person:
Phone Number:

Council Bluffs Fire Department

Chief Justin James

(712)328-4646

National Weather
Service:

Contact Person:
Phone Number:

National Weather Service — Valley,
Nebraska

David Pearson

(402) 659-5166

Internal Contact:
Contact Person:
Phone Number:

Internal Contact:
Contact Person:
Phone Number:

Figure 3: Unusual Event Notification Flow Chart
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Engineers of Record
Designated IPL

Representative TO BE DETERMINED AT
IZI DIRECTION OF IPL

A\ 4

i
Levee Owner Responsible
Parties

Ameristar (402) 672-2980
Cargill (712) 325-2700
Warren (402) 350-6038
DEB Partners

Notes:
1. The IPL Designated Representative will monitor for unusual event notification.

2. The IPL Designated Representative will contact the Engineer if necessary.
3. The IPL Designated Representative will alert the levee owner responsible parties with information on the emergency

event, coordination responsibilities and monitoring instructions.
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Figure 4: Watch Event Notification Flow Chart

F 2 | ;I
Local Agencies State Agencies Federal Agencies

National Weather

City Maintenance lowa DNR Service

Personnel Bill Cappucio David Pearson
(515) 281-8942 (402) 359-5166

Pottawattamie

County Management lowa DOT USGS

Douglas Reed Scott Schram Matt Noon

(712) 328-5776 (515) 239-1604 (712) 323-8024

Other City

Departments

Levee Owner Responsible
Parties El El Engineers of Record

Designated IPL
. >
Ameristar (402) 672-2980 [< Representative TO BE DETERMINED AT

Cargill (712) 325-2700 DIRECTION OF IPL
Warren (402) 350-6038

DEB Partners

A\ 4

Notes:

1. The City shall communicate with local agencies with regard to the current situation.

2. The City shall coordinate with state agencies on the event situation, expedited permitting process, and coordination
protocol.

3. The City shall coordinate with federal agencies on the event situation, forecasted development, expedited permitting,
and coordination protocol.

4. The IPL Designated Representative will alert the levee owner responsible parties with information on the emergency
event, coordination responsibilities and monitoring instructions.

5. The IPL Designated Representative will contact the Engineer if necessary.
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Figure 5: Warning Event Notification Flow Chart

F 2 | ;I
Local Agencies State Agencies Federal Agencies

National Weather

City Maintenance lowa DNR Service

Personnel Bill Cappucio David Pearson
(515) 281-8942 (402) 359-5166

Pottawattamie

County Management lowa DOT USGS

Douglas Reed Scott Schram Matt Noon

(712) 328-5776 (515) 239-1604 (712) 323-8024

Other City

Departments

Levee Owner Responsible
Parties El El Engineers of Record

Designated IPL
. >
Ameristar (402) 672-2980 [< Representative TO BE DETERMINED AT

Cargill (712) 325-2700 DIRECTION OF IPL
Warren (402) 350-6038

DEB Partners

A\ 4

Notes:

1. The City shall communicate with local agencies with regard to the current situation.

2. The City shall coordinate with state agencies on the event situation, expedited permitting process, and coordination
protocol.

3. The City shall coordinate with federal agencies on the event situation, forecasted development, expedited permitting,
and coordination protocol.

4. The IPL Designated Representative will alert the levee owner responsible parties with information on the emergency
event, coordination responsibilities and monitoring instructions.

5. The IPL Designated Representative will contact the Engineer if necessary.
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6.2.2 Supplies

In addition to inspection and maintenance crew supplies outlined in the beginning of Section 6,
the following equipment is deemed necessary for patrol of the levee during flood events:

e As-built plans of the levee system
e  O&M manual of the IPL
e Appropriate weather clothing and gear

Adequate machinery, instruments, and vehicles will be made available by the Designated IPL
Representative to perform the remedial measures required for the proper functioning of the levee
during the flood event.

6.2.3 Levee

During flood events, the levee shall be patrolled continuously by trained personnel to locate
possible sand boils and/or unusual wetness on the landward slope of the levee. Areas immediately
riverward of the levee toe shall also be monitored to ascertain that there are no indications of
slides and sloughs developing or presence of any scouring action.

Areas of the levee protected by riprap shall be monitored for displaced and/or scoured-out stone.
Identified problem areas shall be flagged and remedial action shall be initiated as determined to
be necessary to provide continual protection to the levee.

Areas of the levee where approved encroachments are present shall require more detailed
inspection and monitoring. These areas shall be monitored for seepage and sand boils at locations
where the encroachment penetrates the protected side of the levee, depressions at the levee crest
or along the levee slope and increased erosion of the levee embankment near the encroachment.
A list of approved encroachments are located in Section 8 and the encroachment locations are
also shown on the figures in Appendix B.

6.24 Embankment Protection

Temporary closure measures shall be deployed when the Missouri River reaches the watch level
for embankment overtopping identified in Table 6. Temporary closure measures for the Boat Slip
region of the IPL consist of packing and placing sandbags along the IPL top between levee
stationing 247+04 and 248+65. Temporary closure measures shall also be deployed in the levee
low area along the ditch section on the northeast side of River Road between levee stationing
252+75 and 253+17. The operations described in detail in Section 6.1.5 shall be followed for
deploying temporary closure along the IPL.

The embankment shall be continually inspected for signs of structural distress including piping,
erosion, wave wash, cracks, and settlement. The levee embankment shall be maintained to the
design grades and section dimensions by replacing any material lost from the crown or the slopes.

Heavy equipment must not be operated on the top of the levee during high flood conditions,
except in cases of emergency as determined by the Designated IPL Representative. Operation of
heavy loading equipment on the levee can potentially lead to accelerated saturation and over
stressing of the embankment.

6.2.5 Hydraulic Structures

All interior drainage hydraulic structures will be inspected to keep them clean of debris and
obstructions, and assure their proper performance during the flood event. Any ice buildup will be
removed to maintain discharge capacity of the culverts.

Culverts penetrating the levee will be inspected for seepage occurring along the outside of the
structure and immediate steps will be taken to correct any adverse condition. Flap gates will be
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checked for proper closure and any electric or manual gate operators will be monitored to keep
them in good working order. If for any reason a hydraulic structure cannot be completely closed
by normal means, alternative methods of closing the structure will be evaluated and implemented
by the inspection and maintenance personnel.

6.2.6 Channels

All interior drainage ditches shall be kept clean of all obstructions to flows such as debris and
sediment. The water levels in the channels shall be monitored to determine if emergency pumping
is required over the top of the levee and into the Missouri River.

6.2.7 Underseepage Control Measures

Underseepage control measures, such as the underfloor drainage system, toe drains, and relief
wells shall be monitored to assess seepage issues within the levee embankment and immediate
vicinity. The underfloor drainage system shall be monitor for a failure of the pumps. A significant
amount of fine sand or other material observed in the discharge of any underseepage system, or
any evidence of sloughing or piping issues shall be reported, a qualified professional engineer
licensed in lowa shall be consulted and immediate remedial measures will be undertaken to
address any problems noticed during flooding events.

6.2.8 Access Routes

All access routes to the levee will be maintained in good working order during a flood event.
Surfacing material will be replaced as necessary and any debris blocking movement of vehicles
and machinery through the access routes shall be removed to keep the access routes passable.

Inspection and maintenance during a flood event is expected to result in the need to employ
temporary measures for flood control purposes. Use of these measures is also expected to delay
construction permanent solutions until after the flood event recedes.
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Table 8 on the next page includes typical flood-related levee developments with associated
remedial actions.
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Table 8: Typical Levee Remedial Actions

Typical Event

Recommended Actions

Embankment
Overtopping

Place sandbags in the low areas of the top of levee to provide a uniform top of
levee.

Place temporary measures on the top of levee to provide additional freeboard
and/or to control wave action from the river. Examples include concrete blocks,
Hesco baskets, and sand bags. See Section 6.1.5 for specific temporary closure
measures.

Place erosion-resistant temporary measures along the slope, including riprap,
plastic sheeting, sandbags, or other materials.

Seepage and Sand
Boils

Pump seepage back into the Missouri River using temporary pumps to control
landward flooding.

If pumping of seepage leads to sand boil activity, ring the sand boils with sand
bags to provide more head over the sand boil. When sand boil activity continues
to develop, consider suspending pumping operations and letting seepage pond
landward of the levee to offset the differential pressure across the levee.

If seepage continues to develop and leads to excessive sand boil activity that
includes the movement of levee material, consider adding emergency
underseepage control measures, such as a sand blanket.

Substructure groundwater pumping and underfloor drainage systems, adjacent
to the levee, shall be monitored carefully. Pumping of building substructure
groundwater levels that include levee material can lead to the degradation of the
levee embankment section. When levee material is being pumped with
substructure groundwater, suspend pumping.

Embankment
Movement

If a potential levee slide or slump is noticed, carefully monitor for further
development and speed with which it develops.

Repair settlement of the levee crest with sandbags or levee materials to restore
the crest width and freeboard.

If the levee slide or slump is active, provide a soil or rock buttress against the
toe of the levee to stabilize the levee slope until a repair can be made post-flood.

Failure at Drainage
Structure

If erosion and scouring are noticed near a drainage structure, close the gate
associated with the drainage structure crossing and implement temporary
pumping. Restore the area with levee material or sand bags and continue to
monitor for further development.

If the erosion and scour around the drainage structure continues to develop,
provide plugs for the drainage pipes penetrating the levee.

If the erosion and scour around the drainage structure continues to develop, look
for weaknesses at the connection of the pipe to the structure or other
weaknesses within the structure. Backfill with additional levee material or
structural fill consisting of a concrete grout mixture or acceptable polymer
material. Continue to monitor for further development.

Rodent Holes

Backfill rodent holes with grout or an approved bentonite mixture.

If rodent holes continue to develop, consider employing a rodent control
program in addition to the rodent hole backfilling.

Sabotage or
Vandalism

Implement temporary measures to mitigate for levee or structure damage.

Supplement existing signs with additional warnings and notices about levee
access restrictions.

Implement access control measures to control access to the levee.

Contact law enforcement personnel if levee damage suffered will endanger
public health and safety.
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6.3 POST-FLOOD OPERATIONS AND MAINTENANCE

All components of the levee system will be required to be thoroughly inspected immediately
following each flood and high water period.

6.3.1 Communication

The Designated IPL Representative will initiate and organize thorough inspection of the levee
system by a licensed civil and/or geotechnical engineer after a flood event causing levee damage.

6.3.2 Supplies

Supplies used for temporary measures during flood fighting operations shall be removed and
handled properly. Flood water can be contaminated with bacteria, hazardous waste, or biological
waste. Therefore, flood fighting supplies that have come in contact with flood water are typically
not recommended for reuse. At a minimum, these supplies shall not be reused where they will
have human contact. Contact the Council Bluffs Solid Waste Department for specific guidelines
governing the disposal of flood fighting materials.

Repair of the levee after the flood shall not be initiated until the Designated IPL Representative or
the responsible parties for each property owner have secured all required materials. Supplies may
include riprap, filter fabric, levee fill material, sand for sand blankets or underseepage control
measures, gaskets or other ancillary materials for the repair of drainage penetrations, and
equipment needed for removal of debris, damaged equipment, or restoration of levee slopes.

6.3.3 Levee System

After recession of floodwaters, the Designated IPL Representative will initiate inspection of the
entire IPL system by trained inspection and maintenance personnel and the following work will
be performed.

e Caves, sloughs, burrows, holes, slips, or other damaged portion of the effective levee
cross-section will be repaired immediately.

e Sediment and other deposits along the levee will be removed to return the levee to its
designed effective cross-section.

e Trash or debris accumulated along the levee will be cleared.

o Displaced or washed out rock riprap protection and filter bed material will be replaced
according to design grade and specifications.

e Any damage to access routes will be repaired and top surface material replaced as
necessary to maintain route in good working order.

e The crown of the levee will be inspected for depressions and other damages and repaired.

e Areas within the levee system with damages to vegetation cover will be promptly
reseeded to protect against erosion of the levee.

o All debris collected within the interior drainage hydraulic structures will be removed.

e Any loss of grade material or riprap protection at outlet of drainage structures will be
replaced and regraded.

e The interior drainage ditch will be inspected to ascertain that there is no loss of discharge
capacity due to debris or blockages. All debris and blockages will be promptly cleaned
out of the channel.

o Qutlet structures will be opened once the water on the river side has receded sufficiently.
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o All temporary protection measures (for example, sandbags and material placed during
temporary levee raises) will be removed and stored or disposed of.

e Aninventory of all remaining flood fight equipment, sandbags, plastic, and other supplies
will be taken. Damaged equipment will be repaired or replaced, and flood fighting
supplies, such as sandbags or plastic, will be restocked in preparation for the next flood
event.

o Entire flood control work will be inspected and recorded, noting locations of damage,
indicating areas that were in distress at the time of the flooding, and the extent of damage
at each location. This information can serve as a guide for potential problem areas during
the next flood event.

o A meeting will be organized between key inspection and maintenance personnel,
volunteer representatives, and property owners soon after the event to debrief, share
remaining concerns, and to discuss and document lessons learned during the event.

o Recommendations will be provided to the local property owners of any modifications to
their emergency preparedness plans that are deemed necessary to account for lessons
learned.

Additional maintenance activities and remedial measures may be performed as deemed required
by responsible parties to ensure the continued structural integrity and adequate performance of
the levee system during future flood events. When a flood event causes levee damage or impacts
operation of ancillary facilities, a licensed professional engineer shall be consulted to review the
levee condition and recommend levee repairs.
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SECTION 7
REPORTING
REQUIREMENTS

The following subsections identify the reporting requirements for the IPL.

7.1 GENERAL

Correctly assessing changes that occur over time to the IPL system will require proper reporting
and documentation of all the inspection, maintenance, and operations activities performed on the
IPL system. Each activity will be thoroughly and accurately documented so that a complete
record of the project conditions is available during the life of the IPL system.

7.2 REPORTING REQUIREMENTS

Typical operations and maintenance activities may be approached one of two ways: the City of
Council Bluffs can perform all operations and maintenance activities, at a percentage of the
expense of the property owners as outlined in the existing easement agreement (Appendix A), or
the City and the property owner responsible parties can work collectively to identify, assign, and
complete inspection and maintenance activities. All routine, pre- and post-flood inspections and
maintenance reports will be prepared by qualified personnel performing the inspection and/or
maintenance activities, and filed by either the Designated IPL Representative, or the Property
Owner Responsible Parties. Any conditions that will require immediate remedial action will be
promptly brought to the notice of the Property Owner Responsible Party and the Designated IPL
Representative. If inspection, operations and maintenance activities are completed by individual
property owners rather than the City, the Property Owner Responsible Party for each respective
property is responsible for annual submission of the inspection, operations, and maintenance
reports to the City of Council Bluffs. The City will review each report to verify that each property
is meeting the necessary O&M requirements for their respective portions of the levee. Reports
may also be compiled collectively by the Property Owner Responsible Parties and submitted to
the City of Council Bluffs for a comprehensive review, if desired.

7.21 Inspection Reports

All inspection reports will be prepared by qualified personnel performing the inspection and filed
either by each respective Property Owner Responsible Party or the City of Council Bluffs for
records. The inspection report will contain:

e IPL project map.

e Date of inspection.

o Name of inspector/s.

o List of all the IPL system features inspected.

e Existing overall condition of the project features.

e Any issues identified that may potentially have an adverse impact on the performance of
the IPL system.

e Recommended maintenance to be performed to mitigate the issues identified.
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¢ Photographs of any identified structural or maintenance issues and overall levee area
condition.

e Performance of the IPL system during a period of high flood flows after the last
inspection.

7.2.2 Maintenance Reports

All maintenance reports will be prepared by qualified personnel performing the inspection and
filed either by each respective Property Owner Responsible Party or the City of Council Bluffs
for records. The maintenance report will contain:

o Date/s of maintenance activities.

¢ Name of maintenance personnel.

e |PL system feature/s on which maintenance was completed.

e Any known maintenance work that will be performed in the future.

e Any necessary or recommend maintenance work that may be identified during the course
of ongoing maintenance activity.

e Photographs of pre- and post-condition of the system feature/s on which maintenance is
performed.

e Areas that will require routine maintenance work will be marked in an IPL system area
map and recorded in the maintenance report.

e Conditions that can potentially adversely impact the performance of the IPL system.
e Cost of maintenance incurred for each activity and levee feature.
7.2.3 Operations Reports

All operations reports will be prepared by qualified personnel capable of operation of levee
feature/s such as closure structures and filed by responsible parties for each property owner.
Operations reports will be prepared during routine and pre- and post-flood inspections and the
operations report will contain:

e Date or range of dates of operation.
e Name of operator.
e Any identified issues that may hinder smooth and efficient operation of any levee feature.
¢ Recommended remedial and maintenance action.
e Performance of the levee feature during high flood conditions.
7.24 Report Management

All reports will be prepared and submitted to either the City’s Designated IPL Representative or
to each Property Owner Responsible Party by qualified personnel within 5 working days of
performance of the activity. Electronic versions of the reports including scans of handwritten
observations, notes and recommendations, and photographs will be saved by each property owner
and shared between fellow IPL property owners. Paper copies of all reports will be stored and
maintained in chronological order at an easily accessible location for the relevant personnel
entrusted with the responsibility of proper functioning of the IPL system at the offices of each
property owner. A copy of the report must also be reviewed by the City of Council Bluffs
annually for verification and record of proper inspection, operations, and maintenance activities.
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SECTION 8
LEVEE
ENCROACHMENTS

8.1 DESCRIPTION OF ENCROACHMENTS

FEMA defines encroachments as the “activities or construction within the floodway including
fill, new construction, substantial improvements, and other development”. This includes utility
work, boat ramps, and landscaping that could interfere with the functionality and integrity of a
FEMA-accredited levee. Encroachments waterward of the levee or adjacent to the levee (on either
side) that interfere with the functionality and integrity of the levee or result in changes to WSELs
shall not be permitted. Functionality of the levee includes the flood fighting operations required
during a high water event on the levee.

8.2 MANAGING ENCROACHMENTS

Industry standards recommend that a levee easement area consist of 15 feet on each side of the
levee toe. The easement area shall be free of encroachments. This easement area assists with the
performance of levee O&M activities and with flood fight operations.

8.21 Identifying Encroachments

Encroachments are those structures or other obstructions within the project easement that prevent
the normal functionality and operation of the levee. Examples of encroachments include: fencing
that prevents access across the levee crown, structures within the easement area adjacent to the

levee toe, utility poles within the embankment, and unknown penetrations built through the levee.

Table 9 on the following page identifies the existing acceptable encroachments within the IPL
and their approximate stationing. Encroachments can be viewed in Appendix B figures.

8.2.2 Communications Plan

All responsible parties for each property owner shall remain in communication with regard to the
management of the IPL. Future development in the area of the IPL shall be coordinated with all
property owners and the City to ensure that future development does not hinder IPL operations
and maintenance or flood fighting operations.

8.2.3 Approval Procedures

Any future development within or adjacent to the IPL shall be coordinated between the property
owners and the City. As the official IPL development approval process through the City is
developed, this section of the O&M manual shall be updated accordingly. A list of approved
encroachments in included below. Any additional encroachments approved by a qualified
engineer shall be added the approved encroachments list.
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Table 9 on the next page identifies acceptable existing encroachments within the IPL alignment.
Encroachments can be found on Appendix B figures.
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Table 9: Existing IPL Encroachments

Encro?lghment Approxir_nat_e Lieties Encroachment Description
Stationing
El 204+25 to 211+00 6" Chain Link Fence
E2 212+00 to 213+45 Warren Building
E3 216+00 to 222+25 Rail Spur
E4 218+50 to 222+25 Rail Spur
E5 224+45 Rail Spur and Rail Stop
E6 226+50 to 231+25 Cargill Roadway
E7 233+00 Divisional Marker (River Warning Sign)
E8 236+50 Electric Manhole #5
e I e o
E10 238+25 to 241+75 Holiday Inn, Including Patio and Roof Drains
E11 238+50 to 244+50 (Bg\r;g?ér;:;![ Fence and Chain Link Fence Along
E12 242+20 Electric Manhole #6
E13 242+20 to 243+75 Underground Electric
E1l4 243+85 to 244+35 Concrete Block Electric Enclosure
E15 243+95 to 245+35 Underground Electric
E16 244425 to 247+70 Sheet Pile Wall
E17 244+30 to 245+40 Underground Electric
E18 244+35 to 248+25 Ameristar Hotel
E19 245+15 Roof Drains for Ameristar Hotel
E20 245+20 to 245+45 3" Watermain
E21 245+ 22 to 245+50 4" Sanitary
E22 245+32 to 245+52 Drainage Trench at riverside levee toe
E23 246+10 to 246+30 Roof Drains on river side slope
E24 244+35 to 248+25 Ameristar Atrium
E25 247+80 to 250+40 é;(ig:‘”a;aci)r; &?/ZZOIES and Pipe Along the
E26 248+00 to 249+70 Underground Electric for Parking Area
E27 248+00 to 248+15 Stairs on Protect Side of Levee Slope
E28 248+95 Manhole on Protected Side Slope
E29 249+63 to 249+66 Stairs on Protect Side of Levee Slope
E30 249+69 to 249+79 Waterline and Fire Hydrant for Riverboat.
E31 250440 _Is_té)gr:nSs;/(\)/g;rgrig genterline of Levee to Levee
E32 251+75 Levee Traffic Gate
E33 251+85 Underground Electric
E34 252+05 Underground Electric
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February 24, 2012
1982 Levee Maintenance Agreement Updated 2011 Assessment Schedule

In 1982, the parties located within the industrial park agreed to enter into joint levee project to
protect their properties located along the Missouri River. Each of the landowners within the project
agreed to grant the City of Council Bluffs a perpetual easement to construct and maintain a levee on
their properties.

The area subject to the 1982 Levee Maintenance Agreement and Easement (“Agreement”) was
divided into ten parcels, and each parcel was accorded a percentage of the completion cost. See Exhibit
B. The rationale behind the allocation of the cost is unclear, and there is no reference in the Agreement
as to how the numbers were reached. However, what is clear is that the Agreement requires that
landowners and their successors “shall pay such cost of repairs and maintenance in accordance with the
percentages set forth in ... Exhibit B.” Levee Maintenance Agreement and Easement (Agreement) p. 3.

The Agreement states that any landowner who divides one of the properties shall allocate a
percentage of the amount carried by the property to the subdivided property in accordance with
§455.56 of the lowa Code (now codified 468.49). Agreement p. 3. The original ten properties have
changed hands over time, and there is no evidence that the property owners filed any documents
appropriate to meet the requirements of §468.49 upon the transfer of the property with the recording
office. Therefore, the City has reviewed the property transactions after the fact and thereby allocated
the cost of repairs to the 2011 owners.

CALCULATING BASE ACRES AT TIME OF AGREEMENT

Attached to the Agreement are detailed descriptions of the properties made party to the
Agreement, only some of which contain the size of the parcel in acres, making it impossible to
retrospectively allocate the percentage due when the property is subsequently subdivided. Therefore, it

is necessary to find an “original acreage basis” for each parcel identified in the Agreement, and thereby



allocate away from the “original base acres” the subsequently subdivided acres in the transferring
deeds.

The acreage allocated to each parcel within the levee varies greatly depending year and site
plan. Therefore, the City has chosen the 1980 HDR map to provide the baseline acreage numbers for
the tabulation of percentage of allocation for transfers after the Agreement based their similarity to the
corresponding parcels in the 1980 HDR site plan (see below), and because of the contemporaneous

nature of the Agreement’s creation and the 1980 HDR map.

Exhibit A of Agreement 1980 HDR Site Plan Map Acreage

196

136

173

3937 acres 3.9
21

21

101

138+493=231

2.2 acres 2.2

3.872 acres 39
69.1 acres 69.1
(.78 acres 0.8

(*Note that not all of the acreage numbers were included in the Agreement descriptions.)

It should be noted that whichever parcel map is selected to provide the original base acres will
produce the same percentage allocation per parcel, because the percent of allocation in the original
Agreement bore no relation to the size of the parcel. Rather, it is the accurate determination of the
acres that are subdivided away from the parcel that will assure an accurate allocation of the percentage
due transfer between the parcel owners.

SUBDIVIDED PARCELS 1980 TO 2011

The accurate calculation of parcel percentage using the 1980 HDR Site Plan requires not only the

inclusion of property transactions subsequent to the Agreement, it also requires the inclusion property



transactions prior to the Agreement, but after the 1980 HDR map was completed. Therefore, the City

began its analysis from 1980 forward.

Parcel 1
Parcel 2
Parcel 3
Parcel 4
Parcel 5
Parcel 6
Parcel 7
Parcel 8
Parcel 9
Parcel 10
Parcel 11
Parcel 12

D.E.B. (49.7 acres) and Warren (15.14 acres)

2011 OWNERSHIP AND PERCENTAGES

Subdivision of Parcels
5/22/1981 Cargill to Warren (1.665 acres) & 5/6/1985 Cargill to Warren (1.517 acres)

None
None
None
None
None
None
None
None
None

None

The City’s analysis of title search has resulted in the following allocation of property. Properties

transferred, but not subdivided are listed under their current ownership.

Parcel # 1980% 1980 Acres 2011 Acres 2011 Owners 2011 Percentages
1 27.58 19.6
2 9.33 18.6 (19.6+18.6 = 38.2) =35.018 Cargill 32.43%
3 0.71 1.73
4 3.67 2.1
3 0.88 2.1
6 1.43 3.9 9.83+2.2+1.666+1.517=15.212 Warren "West" 11.22%
7 6.32 10.1
8 27.18 23.1 33.2 Ameristar 33.50%
9 0.06 2.2 2.2 Added to Warren "West"
10 0.2 3.9
11 22.39 69.1 49.7 & D.E.B. & D.E.B. =16.1028% & Warren =6.4%
12 0.25 0.8 2.393 Allocated to whole 0.25% (+ 0.0902% unknown)

The City’s calcualtion allocated 99.9098% of the 1980 burden to the current 2011 owners,

although some of the burden was left unassignable (0.0902%). The most likely cause for the discrepancy

is the City’s right-of-way improvements within the industrial park. Parcel 12 has also been subsumed by

the 1-29 ramp, which now located with in the industiral park. In accordance with the Agreement and

§468.49 of the lowa Code the unassignable percentages were totaled and divided among the property

holders now of record. Agreement p.3. Therefore, based on the property transactions to date the



current percentages per owner in 2011 are: Ameristar 33.585%; Cargill 32.515%; D.E.B. 16.1878%;

Warren Distribution 17.7122%.
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Industrial Park Levee
Interior Flood Boundaries

o Outfalls

6 1% Annual Chance Water Surface Extents*

* Water surface extents are labeled with calculated
water surface elevations for the 1-percent annual
chance event and are in the North American
Vertical Datum of 1988.

Ameristar Roof Drain North

Ameristar Roof Drain South

Warren Outfall
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A
THIS AGREEMENT, made this 7 - day of 4¢14u,,£l¢_

1982, by and between FARMLAND INDUSTRIES, INC., a Kensas cor-

poration, COUNCIL BLUFFS INDUSTRIAL FOUNDATIONM, INC., an Iowa

corporation, CARGILL, INC., a Delaware corporation, WARREN

OIL COMPANY, a Nebraska corporation, ROBERT N. SCHLOTT and

BARBARA SCHLOTI, husband and wife, THELMA J. SCHLOTT, single,

as devisee under Will of NORMAN P. SCHLOTT, dececascd, EUGENE
R. SEVERS and BARBARA J. SEVERS, husband and wife, (all
collectively referred to hereinatter as "LANDOWNERS") and THE
CITY OF COUNCIL BLUFFS, IOWA, and in consideration of the
mutual covenants -anc agreements hereinafter stated, it is
hereby

AGREED, as follows:

t
1. Each of the landowners own certain property

which is affected by a joint levee project and the ligt of
the property owners and a description of the property of each
is attached hereto and made a. part hereof and referred to as
Exhibit "A". . Each landowner warrants to each other landowncr
herein that the land is owned as stated in Exhibit "A" and
eagh warrants to each other to defend the title of each
landownexr's own land as against all title claims of other
persons and will hold ha:ﬁless the other landowners from any
such claims as may in any way jecopardizc the terms‘and
conditions of this agreement .

2. Each landowner grants to one another and to
the City of Council dluffs, Iowa, and does hereby bargain,
scll, transfer and convey unto one another and to the City of
Council Bluffs a perpctual easement with the right to
operate, inspect, repair, maintain, and replace the existing
leyee at its present location for the purpose of protecting
the subjeét lanas of the landowners from the floocding of the
Missouri RLVer. All of the 1and of the landowners upon which
the levee is situated which is included in the land as

described in Exhibit “A®" shall be subject to this grant of

841 11239




COMPARED -

right by each of the landowners and this agreement shall be

binding upon the successors, assigns, and heirs of the

landowners. Each lancdowner grants to one another and to the

City of Council Bluffs the reasonable right of ingress and

egress over, across and through adjacent lands of the land-

owners. to the actual land upon which the levee is situvated as
may be réaSOnably hecessary for the purpose of this levee
maintenthe agreement and in exercising such access, the
landowners and the City of Council Bluffs shall not
unreasonably interfere with any existing business operations
then taking place; provided, however, that all partics
mutually understand that such adjacent lands are for the

. purpose of development and this agreement shall not be con-
strued by anyone as preventing or diminishing the right of

landowners to construct substantial improvements upon the

adjacent lands.

3. Each landowner grants to the City of Council
Bluffs, Jowa, the right to enter upon the lands described in
Exhibit "A" for the purpose of reasonable inspection at
reasonable times and circumstances to fully inspect, test,
and monitor the levee which has been erected and the City of
Council Bluffs, Iowa, in exercising such access, shall not
unreasonably interfere with any existing business operations

then taking place. The City of Council Bluffs agrees to

inspect, moniteor, and test the levee for tho purposes of thisg

agreement. - .

4. Landowners shall pay ail the reasonable costs
of repairs and maintenance of the levee and agrec to promptly
pay within sixty days any costs of repairs and maintenance as
reasonably required by the City of Council Bluffs which may be!
reasonably required and assessed in accordance with the
terms and conditions of this agreement and as spec’fied by
Chapter 455 of the Code of Iowa, and aé amended from time to
time, and the landowners shall pPay such costs ol repairs and

maintenance in accordance with the percentages set forth in

84 11240 2-




COMPARED

the attached Exhibit “B", which are the same percentages hy
which the original cost of the levee was sheror hy wdowners
pursuant tc the final assessment schedule lor the 1980
Indus£riql‘Lévee Precject. These percentages as set forth in
Exthibit "B" can ncver be modificd, except upon prior written
consent by all parties., For the purposes of Chapter 455 of
the Code of Jowa these percentages as set forth in Exhibit
"B" shall be deemed by all parties as the classification_of
benefits. Any landowner who may ﬂividc any parcel of land
described in Exhibit A" into two or morec separate tracts
. shall file in the Recorder's Office of fottawattamie County,
Iowa, and with the Office of Clerk of City of Council Blufis,
Iowa, the apportionment cf the percentage statec herein in
accordance with $455.56 of the Code of lowa.

5. Landowners authorize the City of Council
Bluffs, Iowa, to maintain the levee and to agree to abide by'
the reasonable orderslof the City ofy Council Bluffs with
regard to the maintenance of thé levee, which maintenance
shall comply with Chapter 455 of the Code of Iowd as now
existing or hereafter amended. 1In this regard, it is the
intent of the parties that the City of Council Bluffs, Iowa,
shall have the authority, the duty, and right to proceed as a
Ssdrd of trustees of a levee or drainage district in
accordance with the procedures as prescribed in Chapter 455
of the Code af Iowa as now existing or as hercafter amended,
and, specifically, as though this ias a district established
by mutual agreément in accordance with 5455;152~.155 ol the
Code of lowa. All grants of panr by the landownors, to the
City of Council Bluffs, Iowa, pursuant to this agreement
shall be limited by an} rights pormally rctained by land-
owners under Chapter 455 of the Code of lowa as now existing
or as hereafter amended. Should any dispute ever arise by
and between the partics, Chapter 455 of the Code: of Iowa

shall govern the matter of the resolution of such dispute and

all parties to this agreement shall be bound by the terms of

84 11291




COMPARED

Chapter 455 of the Code of Iowa, the same as if the City of

Council Bluffs, Iowa, acting through its city council, was
the board 5f trusteeg and the landownors in this AT Cenen L
were landowners in a drainage or levee district operatiny

under the terms and circumstances of a levee or drainage

district imposed under Chaptexr 455, Code of Ilowa.

6. Commencing with the date upon which the Loevee

maintenance agreement has becn executed by all partics

hercta, the landowncra agree to indemnity and hold havmleys

the City of Council Bluffs, Iowa, with regard to all claims

madse agalinst the City of Council Bluffs, towa, for damages or

injury, which claims shall be limited to those which aris-
from an act or failure to act by the City of Council Blufis,
 Iowa, when pexforming within the terms and conditiony of this
levee maintenance agreemont. This indemnity and hold
harmlass by the landowners to the City of Council Lluffs,
Iowa, shall be limited to ordinary negligence and crdinary
breach of contract and shall not fncludc Grasg negligence or
intentional cisages or injury causcd Ly the City of Cuuncil
Bluffs, Touwa. Any such claims paid by the landowners shall
be 1in accordance with percentages to each as set {orth in the
attached Exhibit "B"_ At any time the City of Council
Bluffs, Iowa, invokes this paragraph, it must timely notify
in writing all then existing landowners and thereafter the
tandowners shall have the right to appoint lrqal counzel of
their choice to defend at landcwner's Cxpenseés any such claim
or action as described in thiz paragraph. Any liability by
cach of the landowners herein is several asd not joint and no
landowner shall be held responsible for ANy eXpenses ox
liobilities under the bterms of this Aqreement cxorpt to the
extent of the individual percentages of each as sct forth in
the attached Exhibit "B*.

V.- Certain lapdowners, atc list s and deucriled in

Exhibit *C® attached hereto, have aaded their ows special

irprovements as described in Exhabit “¢", and hive paid all

4. 51 11242




COMPARED -

ces5ts and expenses for the construction of such lmprovementis.
inasmuch as said special improvements are integral to the
levee and must, therefore, he maintained and funcrion

properly in order to provide the protection for which the
levee was designed and built, said landowners deseribed in

Exhibit "C“ agree to operate and maintain their respective
; :
. ¥pecial improvements, as described in Exnibit "¢, ir a

prudent mauner and in accordance with reasonable directives
°

and orderg which shall relate only to the raaschable repaiis

and maintenance of the levee and which may from time to time

be issued by the city anager or public works dirpctor of the

City of Council Blutfs, Towa. Said landowners. do further

agree that, in any event, the City of Council Bluits iray, in
its reascnable discretion.enter upon such special improvement
pProperty ard operate and/or maintain gaid spocial
improvements in ihe manner the City of Counvil Blufrs deoms
reasonably nécessaxy. Any future maintenance or repairs of
such special improvements which are reasonably mads or

reqpcsted by the City and which are reasonably necessary
-Ehéll be paid entirely by the landowners ﬁpon whose property
saiu improvement lies, as identificd in Exhitit c” horoto.
Ali rights'rctained by landowners in paragraphs 4 and 5 of
tﬁis Agreement with regard to the provisions of Chagter 449
of the Code of lovwa, as now vxisting or asz hfrcaf:c; abiziniled,
are also retainéd as to any special imnrovemcnts by the
coertain landowners described in Exhibit "c*

8. This constitutes the vhole, compicte and
entire agreement by and between the parties and this egree~
Bent cannot be altered, aronided. modificd, or revibed excep
upon the consent of ull of the ﬂartics heretﬁ ir writing and,
additionally, ths cvonsert of the lowa Hatural Resources
Council of the Statc of Iaug.

| 3. Yhis ayreencnt is Bin&ing upon Lgc heirs,

@ssigns amd SuceessScrs in interest ©f the parties asnd shall

&1 11313
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constitute A covenant that runs with the lands gz fegally

deccribed in Exhibitr “av.
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FARBARA SCHLOTT

Husband and ife
A B |
e . .
3 g/ »-,(,-;-—K-'\."ﬁa/f{mj/m
THELMA ™ J. SCHLOTTY, single, Devisca
under Will of Norman P, Schilott,
Deceaned

L ——

£‘"- 0 g:) gfj_q_/-&-rr“‘ﬂ_- —

i
EUGENE R SEVERS

Tredw s G

BARBARA 3. ELVERZ R

flusband and wife

"LANDOWN&RS"
':“I \l\‘\i\ , ".*-
BT THE CITY OF COUNCIL BLUFFS, Joun
T "-._. (: .
AR
AP I By é«’:’«rf’éncf/fé’f_ e
. -.A-. o
ATZE%?“f

| "\:“. - ‘:..,__-.‘!“.‘;.::' (‘\l
‘*\\.... bl k
By @‘ J ,,ﬁ(] %

ItS ,E“},-.,rk

STATE OF KANGAS Al vvesre )
* }ss.
COUNTY OF A pon }

On this EEZEE* day of  ¢lecomdion. . A.D. 1agz,

before me, the vwndersigned, a Hotary Public in and for the

State of Kansas, personally appeared _jf 4¥§ ,/ .

and (L,Mrﬁ./? gﬂﬂfj: ~ + tO me personally knewn, who

be ing by me Auly aworn, did say that thuy are the

¢ —, --‘7;2.1".4'."{. te.g/) . and /:J_:—;_;f ,_.;j-:,’,,// ','4;"4 N ’()—;V—'f."

i
rcspectivciy of Farmland fndUHtrieﬁ, ., executing the

within and forcgoing iastrument to whaich thie ;o abttachod,

that 4Re—coad heshaon nrocurod by the said) (the seal

alfined thoreto is the seal of snid) COT T e 1 g RN

instrument was signed (and scaled) on behalf of said

corporation by authority of jts Board of Directors; and thag

B4 1i245
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PARCEL 1: Apart of Government Lt & fu the 5% SEL sosd S0
SWL g Seetiun 4, Towonship To. Ronpe b jo the
Lity of Crungtl Biuffs, Fottavattamic Cuonnly,
fowa, whiclh is more parcicularivy describes ity
feliove:  Commencing at the Snuth v reraen aof
Sl Beciinn f) fness e R8T 44 KT 4L A0V i
fret; tience B 027 170 157 E, 343480 Tvet b
a3 . print of Lepionirg; thence 1 G2 310 15V,
82,73 fecr: thence K 60° 55¢ 107 £, 394,70
fect; thence B 03® 17° 30" W, 300.19 Teor: thenge
RO6" 12" W7 w1y 2T feert D thenee alevny th
eRisting tauthevly property line of the Carpilt
Compavy. & BE" 19" 45" E 33593 feer and & §4°
FET 05T ¥, 1399 g7 fect; cheoue S BS® IR 195"

E, 153.37 feet: thence &. 09° IB° 157 ¥ 787.28
feer; thener Scutlieesteriy RSOED Foar oy o
LM b v panldae o oagve oo tise rjulep s hyeepne o
5 B 4Lt 1y W FIy.ns feetd thenee & Do7 o go0
507 B 300,00 feer; thence § 8R° 45° 147 8.
f0.00 feet; thence 5 DOT 15° 50°7 E. 1200
feet; 1hwence € 897 L4 107 &, 200.0% fert ta
prednt ol hepbunaag.

KATE: The South line of said Covernaen: Lat 4 (=
arsumui! to bear S BB 46' 10"

OWMER: Cargill, Inc.

EXHIBIT "A"
Page 1 of 17
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-~
— S & s wiT SESw
Cgladfﬁﬁkmf%wsﬁﬂww%%¢¢¢
PARCEL 2: L‘ur.n:u-ur:_jnr_ ot othe gcenteg POt ol logg (b o4,
Tovuship 7a, Range 44, Fotiavastamje Uivangey |
It a; thence Southerly alang i Horth-Sough
Center line of 52id Section 4. Vive tiadred
!chlv~ciph{ (5763 toer tav {tts-- LI I T
beginning; thoengye CAetly parallel g g,
Easi-Uest Loeter line of gaiq Sectien 4, feuyy
hundred (400Y feer: theacy stutberly soven 4y
dred Ninety-ryg (7927 feor pataliel to the
Nnrth-Snuth Center linge of sAid Serp g A
thenee Vesterly Pratallel vu e Eant ~Wesg T g
. Yine of sajd Section 4, spyen fundred Lhirgy-
two and twn tenths {(732.2} (oot En the East or
left bank of the Missourj River: thenee Norcheryy
along the Ieft bank of the Missonr: Eiver i
A point fiye hundred Wt y-caghr (328) o
south of the East-Vest center Line af <a,i ge-.
tien § ani four hundrey C409) fimpy “ebt oof rhe
point of bcginning: thence eagt [-q, hundred
(400) feer Le the point pf beninning.}

OWMER: Cargill, Inc,

EXHIDIT "A“
I'age 2 of 17
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T

o A pare of flavernment Lot 4 dn the sS4 STl
PARCEI. 3: andd i SWr of Secrion 4, lownship 74
Horth. Ranpe 44 West of the Sih Principal lnrj~
dian, Pottavarcasie County, Ioua. in the City
of Council Rlufrs which is more Fartfestarly
described as follows:

Commencing at the Souch % corner of said

Section &, thence § BY® 44 10" %, 357.08 feeg;
Lheuce B @2° 330 15" K, 148 432 feet ) theng,e

H BY® 44 07 ¢, 0U.00 feet; thence £ po” Int
S0 W, 120.00 fect; thence I AY° 457 1" g,
60.00 f{eet to the point of bepinning; thehce
00°. 15" sp'w 100.00 feet; thence { 39° K4 10" g
729.45 feat: thence southwesterly JOG.E7 feer
aloup a &B4.35 foor radius Curve tu the righy g
thenee 5 B2 44' 10 717.86 fcct to 1he prignt
ef beginning.

BOTE: The East line of s58id Government Lot &
it assumed tp bear duc Narth oad Sooth.

OWNER: Warren 0Gil Company

DXHIBTE A"
Fage 3 of 17

L—!
tJ
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—

- PARCEL 4: & part of the SE'r SW'i and a part of the SV, SEL,

al! in Sectien &4, Tovmship 764, Hanpe 44, Foria-
vattanie Gounty, Iewa, beinp sore particuiariy
desctribued as follows: Commencing ag the St
corner of said Section 4@ thence South 897 45°

10" Wese, 357.68 feer along the South linr of

sajd Section 4 to the top of piling linc as
establiched from Corps of Engrincers lifawing
Numbetrs MGOO/S3B and M&00/39 dared Hay, 19091
thence Korth 27 32° 15" East, 20.03 Fecetr alewsp
said top of piling line te the point of bepinning;
thence continuing alenp =aid top of piling fnvch
2° 372' 1% East, 225.27 feer; ihernce Norch B9°

44 10" FRost, 068.00 feel to the Westerly linc

ef a AR'" vallroad casement: thence continu ing
slonpg the Westerdy Iine of sald vaiircad casenent .
Southwesterly 2Z.41 feret along a 48094 foal
vadjus curve to the right vhose chord beariop and
distance is South 43° 0&' 55" West., 22.4] feecr:
thencr ¢ontinning alony, the Westerly Fine of

suid rallroad eascment South AG° 390 ALY Weer
"294.86 fect to the Borth iine of a 20" =sanizary
;SEUEf sasement; Lthence continuinp alenpg the MForeh
line of said sanitary oawer easement Sooth §9°
440 10" West, 655.33 feet te the paint of beginning.
Sqid patcel containrn D71 AHE sijuine oot wf 1.497%y
acres more of less.

KOTE: The south line of Said Section 4 is assumed
to bear South 89° 447 IC" Mest.

OWNER: Robert N. Schlott

EXHIBIT "A"
Page 4 of 17
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PARCEL 5:

COMPARED

/

A part of Goveesment Lot & in the S8 8EY and S£Y

5W'. of Scction 4. Township 74 Uortlh., Ranpe 44

West of the 53th Principal Meridian, Poriowatiinai
Councy. lowa. in che Clty of Council Blufls which
is more particularly described asz (oltow::

-Commencing at the South % corner of said Sec

thence S 59° 44 10Y W,
320 15" E. 3n.47 feer:

200,00 feet (o the polint of beglimring: thencss

357.65 feer: thence
thenee B BY® 44" 10"

ticn &4,
Moz
.

R 0C® EG' 50", 120.00 feer; thence N BYY 44"

10" E. 777.60 fear to a poibt at which tangent

to a curve bears 5 12° 22° 30", thence sruthuesterly
12B.25 feet alenp n 484,96 foat radiui curve to {he

right: theuce & 89° 44°
point of beginning.

I07 W, 733,30 feot @

o the

HOTE: The East line of said Government Lot & i

assumed to Rear dye Noer

OWNER:

th and South,

Thelma J. Sculett

84 112054
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COMPARE 33

e
A part of the SE SV and a part of the §W.

PARCEL 6: SER all in Sertiem 4, TI4, K44W af the Sth
Pbo Pettawartomnbe Cuounty . Luwa heiny, more
particuiscrly descrited an loll.owe:

Commencing at the 5L corner of said Sec. 4;
thence & B9 447 107 ¥, 357.68 fcee alanp the
south Tive of said Sec. 3 te taf of piliay
Tine as established from Corps ol loginrers
drawing 1 400/38 and AN 400/39, dated Hoy,
1969; thence H 2° 32' 15" B, 245.30 ice- aleng
“said top of piling line ro the Toint-of-RBeninning;
thenes eontinaing alonp Faid tour af piling Vine
NP0 OIS OE, MUY fecr: thenoe #ORYT 46¢
S10™ E. 931.16 fret tn cthe Westrrly line of a

49 foot railroad gasoment,; thence continuing
aleng the Westerly line of said railresd ease-
ment, Southeesterly L2254 feet . lnnp o 464,46
foat radyue corve (e {he ragshie wheraee choerd
bearing and diztance arv § 34% 4n' jory,
2221 feet; theace § 88% 44" J07-W, S68.00
feet to the Point-of-Begianing.

HOTE:  The south line of ratd Scetion & i avsumed
tor bear 5 BY" 44° ID"W.

OWNER: Thelma J. Schlott

EXRIBIT "A"
Page & of 17

84 11200




PARCEL 7:

E

v

COMPARED

A part of Caveroment Lot Three 73), Seryien [ogr (43,
Towuship Scventv-Four (2441 Mgrel,. Rapge lor v-1our
(44) West., of tha Fifth {5ih) DN, vo:vnensiamic Couney
lowa, in tic Ciey of Coniei) Bluliz, vhiic! s aore
particuiarily deseribed pe follose:  Comnen jop

st the Eart Quacter (EW) cerner of aniq Leetiog Font
(4} which is Lhe Northeas: corvnee of nail Coavepy-

nent Lot Three (3}: thence dlong the Norch line of
Covernmznt lot Three (3}. b 85° 08° JE7 Vo, 2063.40
feet to the ceater of said Sectina Four (4} : rhence

S 00% 41 £5™ ¢ 78,27 [cet 1o A peint af hegiagiag;
teace 2 88° 05° 15 W, 579.30 )eot ter the erdin-

ary high water line of the liissouri River as estab-
l1ished by the roc of a river contre] paving structure;
thence along said ordinary high water line & 13° 27t 1p°
E.. 405.25 feer to U.S. Corps of knpineces Ceatrol
Structure Statlen 15+00: thence coatinuing alone said
ordinary high water .line, § 10¢ 33° 45° L. f0.43 Teog
to the Hoctherly Ilne of land cuencd by the Feaves
Elevoror Company: chence dlonp seid line 5 AR" gg' pae
L, 868.0R fect: thenge K 007 GIBWLSTE 45000 Teer;
theace K& 887 OR' 15" W, 400.00 {cet (o thy print pf
beginning., =maid trace containing 10.097 acres more

or less.  The East Liwe of said Governmenl Lap Threa-
(3) is assumed tp vear North-South.

Except a parcel of land situated in the Snuthoast
Quarter {SEL) of Sectiowm 4. Towvaship 73 Horgh, Range
L4 West. in the City of Council Linlfs, PMeltewatramie
County. Tows, bouided and described ae follme: -
mencing at a point dn the Fast agd Wesr coatee 1ige

of s4id Sectien 4, rhat is 400.Q feeL distsrcr Fasterly
from the conter of said Secti-on 4. measured alonn waid
batr and Weal Oeoter Hee: Thep ¢ Seaiher by abai - g
straight e formimg an acple of BG4 qab Lea oy

to South with =aid East and West couter }ine o din
tance of 246.71 {ert: thence continuing Southerly a
distance of 123.97 feet to the true point of

bepioning wf he prareel of Fapd Boetoby desirn i
Tlencee cont inuing Sontlierly alung the tant
crihe’d line a distarce of 21.AT fesr Li & jreslat
"alanp a line curving to the riche. havine &

vadius of 3731.07 {cer a distance af 35), 7 |

Lot property carner ] Thene. Posteg v SUmE a0 Vine-
vhielt is parallel with the Last .ol Wert centes Ling
of said Section 4. and whick wines ZIRIA {rep dje-
tanee al a right angle from the Laut aned e

center line of sald Section 4. a diszance 1 747
fect: Thence Hortheaster}y alonp a line cure jnp 1.
the left having 2 radius af 373.07 Teer. g
distance of 177.08 feet, MITE Or lenc. poe the
roint of begpinning:  The abcve thesr o e foorpiod
of land contajins an ares of S75.00 wguare {eoy
(D.013 Acres) more or less, with the righ: of
inpress and epress.

QULR: Farmland Industrices :
e EAHTIBIT A"
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arbiaf Ldvérhmént 1oL 2 and o paz L of Ubveromeat - A
of Section ™a, T 74°H, B &5 ¥ of thesSth =~ 7 w0
Ancipal Hctidian, Pottavattamio County. lova.-in R
theiCity ol Council. Bluffs, whizh is marc pnthcu-
lnrly*dunqribnd ag; fnllous-

gatd Section 4, thonce, '

'SI fee: to the point of bepin-

115" W, 1459 feet' thence
CLItasT
1 B
thunﬁn; , '7  SR

_quet. thcnce cuth—
along & ©160,00 foct 1ad1uf
ighh:’thente SoutheastPr}} A71.47 . S
40.00. fuot radius curve te the lefig T

30“ . . *

14; 78

-thence snuthaasterly 21& 92 feer along 2 2&0 fooz - ' ;
:rad:us eurvegoithe left; thence $7367 77 45" E, R
97052 fce*"thcnru southeaﬁterl} 49,52 feet along

@ 246,43 Tont raQiua gurve te - the ripht i thence

f*S 53° 12" 15" W.°96.,07 fect; thence % 887 :
COO0BYVIEY WL 9240B% feet: thence B O13¥ 15" 15 W,

'".81.06 fret to the point of beginning. .

: . Eugene R. Severs

T e EXHIBIT AT
R : . Page B ofi 1}
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-. COMPARED

PARCEL 9: TADPATL Of the NEY Ml o Seciion @ 7 35 1. 5 ..

¥ ool the Sty Prin:sipal Merddiaw, Peltavattamie
Caunry, lauva, ip the eity of Counci: Bluffo whyjop
is more Particular)sy described ax foblavs:

Bepinuing or rhe K% corner of sard Sectinng Ul
R 89 o™ i, 341,27 feet; thence along the Weagerly
right“of-uny of River Road § 4ao IR S N T R R
feet; and Southwesterly 60,50 fect dlong & 47(. 99
foor radigs chrve te the lefy; thence alnpp gl
ilortiwrl}- r.‘inht-uf_-\.my line af Interstare el
[-30 s 85" pp HES 170,86 Fect and 5 poe nos ah"
E, 175.00 feet; thence N 520 557 pgw Vo 530.23 feer,
"hence N 890 440 or E, 357.68 feet tr tho reint nf
beginning. %aid tract tentains 95 BSN qnuyagre feet
Squ- fe oot (2,200 Cres). ¥

BOTE: Tbe Ease Yine of Gaovernment Lot 2. Sectinn b,
T MW N R4 e assumed to beor dug Rorth and Senh.

OWNBER: - Council Bluffs Industrial Foundation

EXHIBIT "A"
Page 9 of 17

84 11258




" COMPARED o

- - 1 brd + ]
PARCEL 10: A part of the N BEX, Scction 9, 76, B o
of the 5th Principal Meridian, Pottavattanie
County, Jows. in the city of Councll Bluffe
which is mare particulayly dexcribed aw Iollowy:

Cowsenciug at the Noreh % corner of saig
Section 9, thence N 89" 35" 00" K, 459,36 fect
ke the point of begiming: thence N 80° 45° gove,
B59.26 feer; thence g 06% 55° 25" w, 85,77 fevl;
thence along the Rortherly right~of-way line of
Interstate WY 1-B0 § 64° 48" ag» ¥, 285 41
feet; S B9* 17+ asn W, 401.12 feer; N 74° g1°
10" W. 321.29 feer and § 85" 00* 5" W, ¥2.25
feet. thence slong the Eacsteriy right-of-wvay of
River Road N 454" 39° 45 E, 174,43 feer to the
point of beginning. Sajid trace contains 148,680
square feet (3_HB72 acres), 3

ROTE: The East line of Governmen: Lot 2, Section

4, T 74 N, R &4W ie assured to bear duc North and
South. -

OWNER:  Council Biuffs Industrial Foundation

EXHIBIT "A®
Page 10 of 17
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PARCEL ll:

COMPARED

A parl of Government Lots 3 and 4 in Section & and
& part of the NE%, N of Soction ¥ all in T 74,

B 44 of the 5ith Principal Morjdian. Pottawatgamic
County, lewa, in the City of Council Biufis whicl:

ir wmore particularly described as follows:

Beginning at the NE corner of the Ki':, NE: of
cwld Scection 93 theace § B9* 45° ODYW, R59.20
Teet; thence alonp the Easterly right of way of
River Road N 44° 39" 45" E, 165.63 feet: Worth-
easterly 577.34 feet along's 612.96 foot radfus
curve to the lefe: ¥ 09% 18° 157w, 16254.40 feet;
Rortherly 59.57 feet along a 561.78 [cot radius
curve to the righty K 00° 41° 45"E, 284.46 feot
and Northwesterly 3.7 fegt oo a 320.79 foot
radius cutve to the lefc; thence 5 BB® 0OB' 15% g,
419.79 feet: thence aleng the Southwesterly right
of way of the Council BEluffs Levee S 39° 23° &5°L.
1061.03 feet and 5 31% Gi* QO“E, 839.95 feet;
thence along the Northwssterly right of way of
Highways =29 and }-B0 Southuesterly 11%2.39

fect on a 1021.0 foot radius curve to the right and
S B&% 4B° 30"W, 1366.31 feer; thence K DO° 55°

25" E. BB.77 feet to the point of bepioning. Said
tract contains 69.10 acres and is subject to s 20
foot sanitary out-fall casemcnt.

OWNER: Council Bluffs Industrial Foundation

EXHIBIT “A"
Page 11l of 17
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o CoMPRED
?nncz? 12: - /

A paret af Coversment Lat 2 in Scetion 4. T 74N,
R 44w of the 5th Principal lcridion, Pnttawa~-
rcamie Gounty, iowa, 1n the ity of Council

"L Bluffe, which is wmore particularly describod as
follvws: -

Comrencing at cthe center of said Section 4 thenco

5 88" 08" 15%E, 552.7] feet; thence N O01° 317 13“E,
30.00 feet to the point of beginnirg: thonce H 38°

129 15%E, 153.539 feet; thence Northeastcrly

10U.86 feet on a 449.28 foor radlus curve to the
righr; thence S 3R® 58" 22" E, 761.15 fert alonp the
Sputhwesterly right of way of the Ceunci] Bluffs
Levee; thence N BR® 08" 13" W, 330.12 feet alons

the Northerly right of way of 23rd Avenuo to the point
of begioming. Said tract contains 0.7 acres.

NOTE: The East line of the NE@ of Section 4 s
assumed Lo “bear due Borth and South.

OWNER: Council Bluffs Industrial Foundation

EXHIBIT “A"
Page 12 of 17
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- COMPARED

ACTUAL LEVEE LOCATION
CINRIP LEVEE DISTRICY
PERMANENT EASEMENT DESCRIPTION

, Parts of Government Lots 2, 3, and 4 in the NE 1/4 and the NW /6 of Section 2,

" and the SW 14, SE 1/4, NE l_f# and N¥ 1/4% of Section &, all in Township 74 Nerth,
Rnﬁge G Weﬁt of the 5th Principal Meridian, Pottawattamic County, fowa, in the
éily of Council Bluffs which is more particularly described as foltows:

x
H

Carglll lncurporaléd:

Commencing at the South 1/4 corner of said Section’ 4, thence NB8OYZI7"W, 260.3
feet; NOGCROIP'E, 46.8 fcct; NOIOUS'NUE, 297.94 feel to the point of beginning.

Thence along the following courses; NOIOWSIWE, 202.7 [ect; NOBO2YI5'W, 49.) feets
N27040"30"W, 139.1 feer; NOZO2Z3'19"W, 694.7 feet: Nisel1'52"E, 109.2 feet;

NOLO3ROEW, 400.7 feet; NIIOLZLI"Y, 343.3 fcot; S36035'DIVC, 56.3 feet; S510000°39"E,

229.9 feet; 508°15°30"W, 102.0 feez; SOUO38'LI"E, 398.9 feet; SI19003'SI“E, 207.1 feel:

SOUPIGUYE, 665.7 fect; SIEOOTIB"E, 134.2 leet; S07CIULI™W, 70,1 fect; NESO| IO,

18.7 feet; SOIOUS'0"E, 120.0 feet; NB9OI7'07"W, 113.9 feet to the point of beginning.
“An area of 8.20 Actes.

EXHIBIT "a“
Page 13 of 17
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COMPARED B

ACTUAL LEVEE LOCATINH _

INRIP LEVEE DISTRICT
PERMANENT EASEMENT DESCRIPTION

- -

arts of Gt;vcrnmcnt Lats 2, 3, ar'f&./u in the NE /4 and the NW 1/t of Section 9,
and the SW 1/k, SE 1/4, NE 1/4 and NW 1/4 of Section 4, al] in Township 74 North,
Range &4 West of the Sth Principal Meridian, Pottgwattamic County, lowa, in the
City of Council Blufts which is marp partich]ariy described as [ollows:

Warren Oil Company and Robert N. Schlott, etal.:

Commencing at the South L/s corﬁcr of said Secﬁon.-ﬁ. thence NBBO42'I7%W, 260.3
feet to the point of keginning. Thence along the following courses; NOEOLD I9E, 448
feet; NO3O4S'IL"E, 198.6 fcet; S588%2°36"E, 107.3 feet; S07014°41%W, 2D8.5 feet;
5‘?6020'13“5, 35.9 leey; NZSOL {1 59™Y, 140.3 fect to the point of heginning.  An area
of 0.58 Acres,
Commencing at the South I/4 corner of said Section 4, thence, NE30L I, 260.3
feet; thence NOGOUD')9"E, §6.3 foot: and NDICAB'IL"E, 198.6 fent to the point of
beginning. Thme along the (ollowing coursess NQloyr3g, 993 feet; SBEOLY O,
LIX% feet; SO7O1951°W, 93.3 feet; NESOU2IE"W, 107.5 fcet to the point of beginning.
- An area of 0.25 Acres. :

Commenclng.at the South 1/4 corner of said Scction 4, thenre NB2Os 3w, 260.3
feet; thence NOGONC'IT'E, 6.3 teet; thence NOOREIE, 98,1 feet; NDBIOLBISYE,
99.3 feet; thence S533015°10"E, 113.% feet to the point of beginning.  Thence along the
following Courses; NISOWO'S0"E, 2.1 feet; NI 1O Fo5 M, 120.9 f{rer; S8991 302°E, 18.7
feet; and SU701951"W, 122.7 feet to the poiat of beginning. An area of 0.03 acres.

EXHIBIT “p~

Page 14 of 17
84 11263
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- COMPARED -

ACTUAL LEVEE LODCATION

INRIP LEVEE DISTRICT
. PERMANENT EASEMENT DESCRIPTION

v

/Parl.s_ of Gc;vernmen! Lots 2, 3, and 4 in the NE 1/t and the NW I/4 of Section 9,
and the 5W /4, 5E [/4, NE 1/¢ and NW 1/% of Section 4 all in Township 7& North,
Range 5% West of the 3th Principal Meridian, Pottawattamic County, lowa, in the
Clhty of Cwncil Blulfs whlch is mare particularly described as follows:

Farmland Industries:

Commencing at the center of said Section &, thénce SO1002467%, $528.0 feet; and
- NB6038'52"W, 445.8 feet to. the point of beginning. Thence along the fattowing
courses; N13%2ai%W, 470.7 [eet; 58604 742°E, 88.0 feet; S1491738°E, 393! [eey;

S10000'30"E, 75.6 feet; N;go:iﬁ'm”w £6.3 feet Lo the pomt ol beginning. An area of
G.93 Acres,

EXHIBIT "A"™
Page 15 of 17
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.. .- COMPARED

ACTUAL LEVEE LOCATION

. INRIP LEVEE DISTRICT
. PERMANENT EASEMENT DESCRIPTION

— _
_Parts of Governnent Lots 2, 3, and & in the NE 1/6 and the NW 1/4 of Section 9,
~and the SW 1/6, SE 1/4, RE 1/& and KW 1/4 of Section &, all in Township 7% North,
Range 4§ West of the 3th Principal Meridian, Pottawattamia Counly, lowa, in .the
City of Council Blulls which is more particularly described as follows:

BicMillan Oif éurﬁpany, Inc.:

_Commencing at the center :r! said Section 4, théhce_ 502014059 W, 78.3 feel;
| NBEOIHOW, 564.2 feet to the poir\t of bheginning., Thence along the following
| courses; N15°55'49"W, 674.8 feet; NIIP46'05"W, 128.3 feel; NIIOZFIS'E, k4.6 leey;
- S37021%26"E, 93.1 !eet. 51701750y, 820.% feet; SI4CLO'38"E, 707.6 fcct; NEGON7'RZ"W,
" 88.0 feet to the pomt of beginning. An area of 4,07 Acres.

EXHIBIT "A“
Page 16 of 17
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~ .COMPARED

ACTUAL LEVEE LOCATION

INRIP LEVEE DISTRICT

PERMANENT EASEMENT DESCRIPTION
' Parts of Gc;vernment Lats' 2, 3 and & in the NE I/4 and the NW 1/4 of Section 9,
o -and the SW &, SE 1/& NE 1/t and NW 16 of Section 4, all in Township 74 North,

Range &4 West of the 5th Principal Meridian, Pottawattamie County, lowa, in the
City of Council Bluffs which is more particularly described as follows:

LS

Cauncil Btuifs Industrial Foundation:
Commencing at the South /4 corner of said Section i, thonce N8Zoy2:37"w, 260.3
feet to the point of beginning. ~ Thence along the following courses; SER0% IP34"E,

180.3 feel; 546920'187E, 240.6 feet; S03026'31"E, )54.3 fect; N5S7OHPIR"W, 398.1 {eet;
and NOGOUO'I9"E, 111.2 feet to the point of beginning. An area of 1.26 Acres.

EXHIBIT "aA"
Page 17 of 17
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S CONPARED

¥

OWNER | | PARCEL NO. PERCENTAGE
Cargill, Inc. Parcel 1 27.58%
Cargi]_.l', Inc. Parcel 2 9.33%
Hhrraﬁ 0il Company . o ] Parcel 3 0.71%
Robert N. Schlott Parcel 4 3.67%
fhelma J. Schlott Parcel § D.88%
Thelma J. Schlott Parcel 6 1.43%
néwgaéﬁﬁégéqéess519&;::::;r&??t*"’“’“"?Eiééél“vT‘ TU6.32%
Eugene R, Severs ; Parcel § 27.18%
Council Bluffs Industrial Foundation Parcel 9 0.06%
council Bluffs Industrial Foundation Parcel 10 | 0.20%
Council Bluffs Industrial Foundation  Parcel 11 f 22.39%
Council Bluffs Induétriai Foundation' Parcel 12 0.25%

EXHIBIT "B"
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 COMPARED

#TB/bE0Y. 0953

Iowa~Nebraska River Indugtrial Park Flood

March 4, 1982

Protection Levee

RALH OF

SPLECY HPROV TS AS PER DRRAG
LEVEE MAINTFERD E AGREEMENT RERD EASEMENT
Fina

HDE Project Mo,

1

Total Due McAninch Corporation:
’ Contract Dated ¥eh, 24, 1981
. CO #1  Deduct-Return 48" ROPp
CO 42 RMdd-Gatewell Lift Modification
CO 43 Add-Crushaed mrock

WOTAL CONSTRUCTION CosT

Non-Allocatables;

Cargill: Bid Tean £22, Ploodgate
Bid Item #23, Bin ngl
Bid Ttem §#24, Concrete Wall
Bid Item §25, Cable Tiae~Down
Bid Item §26, Cable Tie~Down
Bid Item 27, Cable Tie-Down
Bid Item §48, Remove Iron Pipe
Change order §3, Crushed Rock
Credit for Barthwork :

TOTAL CARGILL

Asgessment schedgle Computations
1766-03~02

$485,413.73

Fapmland: Bid Item #29, Conveyor Medificationt$2,210.00

Bid Item §30, Raibe Winch Pad
TOTAL PARMLAND

MecMillan/Bugene R, Severs:
Bid Item ¥3i, Timber Pile Cribwall

TOTAL NON~ALLOCATABLE COST

ALLOCATABLE CONSTRUCTION casmy
Equivalent Earthwork on Cargill Property
TOTAL ALLOCATABLE CORSTRUCTION casT
Fngineering Faes

1legal Fean

Interest on Warrants

TOTAL ALLOCATABLE COST

EXHIBLT "¢~

B4 11265

- 7,165%.5%5

+ 4,212,882

+ 562.50

§3§§,0§a.55
$9,806,00
$27,372,73
210,270, 00
$1,585,00
¥1,585.00
$1,585.00
$ 500,080
5 562,50
~4,803.00
8,483, 2
$1.,500.00
$37730.00
$5,088,.00

557,218,371

$430,939, 27

4,803,00

§435,74§.§?

¥ 69,489,25

R




e oparation angd maintemsnce

ot __.j-tén'-'*iug) _Pt.; tract of land,
ingiat -a_‘,m_;’zg_:-r:_;_;_;.. Pt. West.xl
b tb,pgsputha:
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1980 PARCEL PLOTS - INCLUDED FOR REFERENCE ONLY
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A | &S8,219,894 1,337,918.771
B | 458 ABB.3EE 1,337,855.926 |

B, L 438488349 1,337,656.787 - 208 + 77,57
z . 438,717.765 1,337,682.796 | 2L ¢ W5 H
By 4-5s,szz;§§3 1,337,692.467 . i ‘218 £ 9402
& ’ 459,915 818 1,337,608.534. 223 « 2818
¥ m.ns&' 1,337,508, 995 Ty 3§ s
s 461,172,596 1,337,399.141 2%

3.9 AC.
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460,817 .04
460,755, 4}

462 ,506.37

| !
468,463.550 4 1,
I 4§1,270.087 -

¥ o1.337,646.46
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1,337,643 05
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Y, 546, 11
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1,337,485, 21
1,337 445,46, .
1,337,436.80
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CARG&LL

186 AC.
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ELEVATION
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Bati {a center line of comcrete pier Ms&»‘%ast pierﬂ\
© o of {80 Missouri River Bridge.

Top Kgt of Hydeant, 157 east of ﬁ{ﬁu%‘;t <orpen of
Cargily Namzehama betiding (Survgy §t@ PBAOB-REG

Jop of Rebar in certer 1ine of favt, &e&m at samy
Statien 53+45.5% -

Top of Caacrets 2t esst wost cormgr
at P.F.E. smr. on west side of &

NOTE:

CENTER SECTION 4,
\‘{74NR44W

Permcnent Ecsement is 15 feet each side of
2| Levee Slope. {not including 50: |

fce of
seepoge aerm.)

@ NEBRASKA AVE

ey

":-f'ev

Lg%

END BASE BID LEVEE

CONSTRUCTION

4S8, 180,55

éﬁ%‘,’iiiéﬁg‘ -

458,471.60

- _ﬁ.ﬁﬁé.ﬁ.gz -ﬁB e

458, 704,28

458,816, 14

458,896 ,16

. 459,788,350

' 1 33? 535 }31.

439,788.46 -

1,387,549,56 -

459,819,261

&@,,'?.zg_.ég T

1,337, 530,94

480,778 B8 o

L350 .58.49

561,176.37

CE,337,335.94

48,255,586

1,337, 33&.33:'_

461,269,898

&61,752.57

SITE LAYOUT PLAN

£ m
1776

03

02

461,801.26 - ©

" DESCRIPTION T
; IOWA-NEBRASKA RIVER
- INDUSTRIAL PARK
3 — . FLOOD PROTECTION LEVEE
CemoN S [ o o L EB. [ " SEPT. 1580 ]

HENNINGSON, DURHAM & RICHARDSON, INC.
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APPENDIX B —= RECOMMENDED INSPECTION, OPERATIONS AND
MAINTENANCE PRACTICES
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Industrial Park Levee O&M Inspections

D Pages

IPL Station

0 300 600 Feet
[ -




Industrial Park Levee ( Industrial Park Levee O&M Inspections
Page 1

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Communit

e Qutfalls

Drainage Structures .5 Pressure Relief Wells and Monitoring Wells ¢
A Underground Encroachment* o - 150 Feot
* [
AN\ Above ground Structure (Encroachment*)
7~ Sheet Pile Wall #2500 IPL Station
* Refer to Table 9 for encroachment description Outfall 1D Outfall 1D

Inspection Notes:



- N \/ . .
\ Industrial Park Le q Industrial Park Levee O&M Inspections

X Page 2

oY)
ZA?) Yg
]

-

i E 12

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Communit

e OQutfalls @ Bulding Encroachment*
Drainage Structures Riprap
A Underground Encroachment* IPL Station 0 50 100 Fest
* [
/AN Above ground Structure (Encroachment*) ©uliéilib Outfall ID

* Refer to Table 9 for encroachment description

Inspection Notes:



Industrial Park Levee ( Industrial Park Levee O&M Inspections
937008 Page 3

A
So%c%fEsri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Communit

¢ Outfalls IPL Station
@ Road Encroachment* Ouifailid Outfall ID
e 0 50 100 Feet
[ I

* Refer to Table 9 for encroachment description

Inspection Notes:
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Seurce: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
/DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and

the GIS User Communit

e  Qutfalls @ Road Encroachment*

//v Above ground Structure (Encroachment®) Riprap

== FloodWall

IPL Station 0 50 100 Feet
@uifalid Outfall ID I

* Refer to Table 9 for encroachment description

Inspection Notes:



s " Industrial Park Levee ( Industrial Park Levee O&M Inspections

Page 5

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Communit

e OQutfalls Riprap

//\// Above ground Structure (Encroachment®) IPL Station

Inspect for Seepage @uffailiD Outfall ID 0 50 100 Feet

Pressure Relief Wells and Monitoring Wells

* Refer to Table 9 for encroachment description

Inspection Notes:



Industrial Park Levee

218+00

e  Qutfalls

//\// Above ground Structure (Encroachment®) C3 Trench Drain

@ Bulding Encroachment*
#4 Inspect for Seepage

* Refer to Table 9 for encroachment description

Inspection Notes:

Industrial Park Levee O&M Inspections
Page 6

),'lhrce: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
S‘ USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and

t é’GIS User Communit

Riprap

IPL Station 0 50 100 Feet
@uifalid Outfall ID I



Industrial P : Levee ( Industrial Park Levee O&M Inspections
Page 7

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Communit

//\// Above ground Structure (Encroachment®) Riprap
@ Inspect for Seepage C3 Trench Drain
#2500 IPL Station 0 50 100 Feet

* Refer to Table 9 for encroachment description

Inspection Notes:
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Bullet #7 - The following is the recommended seed mixture.

Botanical Name

Bouteloua curtipendula
Agropyron smithii
Panicum virgatum
Elymus virginicus
Elymus canadensis
Eragrostis trichodes
Schizachyrium scoparium
Festuca arundinacea
Andropogon gerardii
Sorghastrum nutans
Agrostris alba

Nurse Grass

Temporary Seed:

Spring, Common Oats (Certified)

Fall, Annual Rye

*Not PLS

Common Name
Side-oats Grama
Western Wheatgrass
Switchgrass
Virginia Wildrye
Canada Wildrye
Sand Lovegrass
Little Bluestem
Tall Fescue

Big Bluestem
Indian grass

Red Top

Oats

Total

Pounds PLS/Acre

3.

50.

0

.0

81.
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PLASTIFAB GATE MANUAL

WARREN AND CARGILL GATES
(AMERISTAR GATES TO BE ADDED)
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SHEETPILE INSPECTION




PAGE LEFT INTENTIONALLY BLANK



Attachment B e Recommended Inspection, Operations and Maintenance Practices

Sheet Pile Retaining Wall Inspection

The main components for inspection of the sheet pile retaining wall include the steel sheeting, the
anchorage at the face of sheeting connecting the sheeting to the soil anchor, the interlocks which
connect individual sheets along the entire height of the sheets, and the wall toe protection conditions.
These items should monitored for signs of misalignment, corrosion, settlement and scour, cavity
formation, interlock separation, holes, dents, and cracks. Below is a table of each component and the
distresses which may affect them, a detailed description of each distress is discussed in the following

sections:

Distress

Sheet Pile Wall

U wiaienment | comosion | Mg Dene | reck | seemenc |1 covy
Steel Sheeting 4| 4| %}

Anchorage | 4|

Interlocks 4| 4}

Wall Toe 4| 4| M M

Common inspection tasks include the following:

= Inspect sheeting for integrity of interlocks. Monitor for signs of impact damage causing
deformation or partial breakage of the sheet pile wall. Deformations may be visible by bulging,
necking, bow buckling, or S buckling of the sheets.

= Inspect sheeting for integrity of interlocks. Monitor for signs of impact damage causing
deformation or partial breakage of the sheet pile wall. Deformations may be visible by bulging,
necking, bow buckling, or S buckling of the sheets.

= Inspect sheeting for corrosion or abrasion of the sheet pile wall. Corrosion may be evident
through visible thinning, rusting, pitting, or perforating of the steel surface. Ensure that gaps
between mating surfaces are inspected for indications of crevice corrosion as well.

= Inspect sheeting for fatigue cracking of metal.

= Inspect anchorage connections at face of sheeting for evidence of corrosion or other
deteriorated conditions.

= Inspect toe of sheet pile wall for evidence of loss of ground through foundation settlement or
bottom scour.
Misalignment

Misalignment is defined as deviation of the sheet pile from the initial design alignment. This can occur
both horizontally and vertically. Misalignment indicates significant structural issues thereby reducing
the safety of the structure.

Cause(s)
= Structural failure of sheet or anchor

=  Soil failure at toe, causes creep of wall toe
=  Horizontal sliding

=  Seepage through joints of the sheet pile

CDM
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Attachment B e Recommended Inspection, Operations and Maintenance Practices

Identifications

=  Sheet and Anchor: Bow or curvature that is noticeable for a considerable length within the sheet
wall or anchor, may be one of the following:

Type of
Y Example
Misalighment
Bulging
Necking
Bow Buckling
S-Buckling
Wall Toe
Migration

Photo References:

US Army Corps of Engineers Department of the Army. (1989, June). User's Manual: Inspection and
Rating of Sheet Pile Structures (Technical Report No. REMR-OM-3) (L. Griemann & J. Ste,
Authors). Ames, IA: Engineering Research Institute, lowa State University

Petele, M. (Ed.). (2003). Slender Strut (Column) Buckling. Retrieved October 15, 2014, from
Mechanical, Industrial and Technical Calculations website:
http://www.mitcalc.com/doc/buckling/ help/en/buckling.htm
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http://www.mitcalc.com/doc/buckling/

Attachment B e Recommended Inspection, Operations and Maintenance Practices

Method of Inspection
= Equipment: Tape Measurer, Line, Level, Straightedge
= Record accurate location of displacement
= Measure the dimensions of the misalignment
=  Document this measurement to provide a log for future inspections to determine the rate and
severity of misalignment
Minimum Distress Allowance

Any measured misalignment greater than 2-3 in. should be noted. However, if another distress is
recorded at that location, a misalignment, even if less than 3 in., should be recorded.

Corrosion

Corrosion is defined as the destruction of steel due to interaction with the environment. Causes
weakening of sheet pile components.

Cause(s)

Corrosion is caused by a chemical reaction which usually occurs when metals are alternately exposed
to water and oxygen (or the atmosphere). Corrosion may occur more quickly if the water is of a low
temperature and flow velocity and/or has a low pH, high sulfate concentration, high dissolved oxygen,
and high concentration of dissolved solids, or ions. In soils, high moisture content or presence of
bacteria will accelerate corrosion.

Identification

= Corrosion is most commonly found in the atmospheric and splash zones as depicted below. Itis
important to note that not-exposed sheet wall components are also at great risk for corrosion;
these zones include “Submerged” and “Undisturbed Soil.”

US Army Corps of Engineers Department of the Army. (1989, June).
User's Manual: Inspection and Rating of Sheet Pile Structures
(Technical Report No. REMR-OM-3) (L. Griemann & J. Ste, Authors).
Ames, IA: Engineering Research Institute, lowa State University.

=  Visual inspection should be compared to a set of standards or photos, an example guideline is
given below.

CDM
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Attachment B e Recommended Inspection, Operations and Maintenance Practices

Rating ‘ Level Description Picture
A 0 New steel sheet pile

A 1 Minor scaling or sparse small pits

M 2 Considerable scaling and/or

moderate pitting

M 3 Dense pitting, thickness of sheet wall
is reduced

U 4 Reduced thickness of sheet wall is
obvious

U 5 Reduced thickness occurs along
majority of sheet wall, holes have
formed

Photo References:

US Army Corps of Engineers Office of the Secretary of Defense. (2009, December). DoD Corrosion Prevention and Control Program: In-
Situ Coating for Sheet Piles (Technical Report No. FO-8-AR06) (A. D. Beitelman, E. Van Draege, & D. Rozene, Authors). Champaign,
IL: US Army Engineer Research and Development Center




Attachment B e Recommended Inspection, Operations and Maintenance Practices

Method of Inspection

Equipment: Corrosion is a visual inspection, camera for photo documentation is suggested

Compare observed corrosion condition to set standards, or photographs. The following is a
guideline for such standards are above.

Record level and/or rating on inspection sheet

Photos of observed corrosion may be included if determined necessary

Minimum Distress Allowance

Corrosion should be considered a hazard if it exceeds a Level 1 and falls into the M (Minimally
Acceptable; Maintenance required) or U (Unacceptable) ratings. However, if another distress is
recorded at that location any evidence of corrosion present should be recorded.

Settlement or Scour

Settlement or scour is defined as the downward movement of soil behind the sheet pile. This may
reduce the strength of the sheet pile wall or compromise the integrity of the anchor.

Cause(s)

Consolidation of soil
Loss of backfill

Wall movement

Identification

Soil appears to be inconsistent with surrounding soil grade conditions

Note what the surface condition is at the location of the settlement
- Is the backfill supporting a structure?
- Is the backfill surface paved or has a sidewalk?

- Is there nothing on the backfill surface?

Method of Inspection

CDM
Sm

Equipment: Tape measurer, Line, Level, Straightedge
Record accurate location of observed settlement
Record the surface condition at the location of the settlement

Measure the depth and width beyond sheet pile of settlement and record on inspection sheet




Attachment B e Recommended Inspection, Operations and Maintenance Practices

Minimum Distress Allowance

Any settlement greater than 4 inches in less than 10 feet of sheet pile wall height should be recorded.
However, if another distress is recorded at that location, settlement, even if less than 4 in., should be
recorded. Settlement also has maximum allowances based on length of the settlement along the sheet
pile wall and the surface condition, as shown in the table below.

Length of Settlement and Settlement Depth ‘

Surface Condition in
Supporting a structure 6
<20 feet and hard surfaced 18
>20 feet and hard surfaced 24
<20 feet and no surfacing 36
>20 feet and no surfacing 48

*From Iowa State Manual

Cavity Formation

Cavity formation is defined as the occurrence of voids in the soil behind sheet pile wall. This may
cause settlement and reduce the strength of the sheet pile wall and anchors.

Cause(s)
= Holes in sheet
=  Scour beneath sheet
= Wildlife
Identification

= Depressions or settlement on backfill surface

= Holes or apparent burrows on backfill surface or on sheet pile wall

=  Note what the surface condition is at the location of the settlement
- Is the backfill supporting a structure?
- Is the backfill surface paved or has a sidewalk?
- Is there nothing on the backfill surface?

Method of Inspection
=  Equipment: Flashlight, Tape measurer, Length of bendable wire
= Record accurate location of cavity

= Insert wire into cavity to explore concealed sections of cavity and determine approximate
height, length and width.

Oith




Attachment B e Recommended Inspection, Operations and Maintenance Practices

= Record cavity volume (length, height, width) on inspection sheet
Minimum Distress Allowance

Cavities with a depth greater than 1 foot should be recorded. However, if another distress is recorded
at that location cavities less than 1 foot depth or if conditions suggest the cavity is increasing in size.
Cavities also have a maximum volume allowance shown in the table below:

Above Grade Surface Condition ft’
No surfacing 27
Surfacing 8

Supported structure 3.5

Interlock Separation

Interlock separation is defined as the breaking apart of the interlocks that connect adjacent sections of
the sheet pile wall. This may cause weakening of the wall and lead to the formation of other
distresses.

Cause(s)
= Shifting of sheet pile wall
= Settlement of backfill
= (Corrosion
= Impact of debris
Identification

*  An intact interlock should appear as the image below:

PZ Sheet Pile Datasheet [Fact sheet]. (n.d.). Retrieved 2014, from
skylinesteel website:
http://www.skylinesteel.com/globalnav/technical-library/datasheets-
-autocads

=  Gaps between adjoining sheet will sections
= Interlocks that appear to be broken
=  Corroded interlocks
Method of Inspection
= Equipment: Tape measurer
=  Accurately record the location of the separation relative to the length of the sheet pile
= Accurately record the location of the interlock separation relative to the height of the sheet pile.
= Measure and record the total length of the interlock separation

= Note if the separation extends below the water surface




Attachment B e Recommended Inspection, Operations and Maintenance Practices

- To determine the length below the water surface feel below the surface or gather
information when water level recedes.

Minimum Distress Allowance

Any separation larger than 12 inches in length should be recorded. However, if another distress is
recorded at that location a separation less than 12 inches should be recorded.

Holes, Dents, and Cracks

Holes, dents and cracks account for any openings, depressions, indents, or fractures in or on the sheet
pile wall. Generally will not impede the operation of the sheet pile, but large distresses or the
cumulative effects of these three may reduce the safety of the structure.

Cause(s)
= Corrosion
= Impact of debris
Identification
= Corrosion
= Openings, indents or breaks in sheet pile wall
Method of Inspection
=  Equipment: Tape measurer
=  Accurately record the location of the distress
= Holes and Dents
- Record height, width and shape
- Record length if more than one section of wall is impacted
- Dents you may also record the depth into the wall
= Cracks: record length of crack and direction (traverse or vertical)
Minimum Distress Allowance

Record holes, dents or cracks if other distresses are also noted in the location using the following as
minimum criteria.

= Holes: Record if sum of height and width is greater than 8 in.
= Dents: Record if sum of height and width is greater than 18 in.
= Cracks: Record if the length of the crack is greater than 6 in.
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APPENDIX C - AS-BUILT WELL CURVES
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Industrial Park Levee- Council Bluffs, lowa

Well Pump Test Reports


SANDERSG
Typewritten Text
Industrial Park Levee- Council Bluffs, Iowa
Well Pump Test Reports  


GRIFFIN

Well #1 Pump Test Report

Static Water Level:

Pumping Rate:

16.57"
70GPM
1/27/2016

9:30AM

DRAWDOWN  SANDTEST

10.43
8.08
8.03
3.03
7.98
7.99 trace

Date
Time:
Well #1 in Well
MINUTES
1
6
13
28
45
60
90

Observation Weil #1
MINUTES
i
6
13
28
45
6C
a0

Observation well #2
MINUTES
1
6
13
28
45
60
30

7.95 trace

DRAWDOWN
0.17
0.22
0.26
0.32
0.37
0.46
0.43

DRAWDOWN

0.02
0.02
0.03
0.05
0.06

0.1

0.1

Observation Well #3

MINUTES

1

6
13
28
45
&0
90

DRAWDOWN

0.01
0.01
0.02
0.05
0.05



Contractor

Job Address:

Job #:

Dia of borehole:

Dia of well:
Screen Type:
Revert Used:

Water Table:

Delays - Explain:

well # 1 far South well

Depth

0-4

4-11.5
11.5-30
30- 35
34-45

45- 55
55-57

57 - 60

Griffin Dewatering Corporation
6414 So. 84th Street
Omaha, NE 68127

RIFFIN (402) 331-5000

Judd Bros

Council Bluffs la

24“

S5 wire wrap

1-gal

11.5'

Breaking up frozen gravel pack in shipment

Drill hole = 60' deep 5et bottom of casi

WELL LOG

Formation
fine dry sand
dark clay
very fine brown sand
medium to coarse clean sand
fine gray clean sand
medium to fine clean sand
broken gray clay lense
very fine gray sand

Depth

Date 1/25/2016
Rig #: 4
Drilter Dave Lane
Helper: Ciayton

Branch Omaha

Depth of Hole &0’

Length of well: Eh

Length of screen: 36 + 5' sump
well Yield
Total Footage Drilled today:

No. of wells installed today:

at 57'

Formation

Dave Lane
Dritler

Verified Contractor

Juston

60"
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RELIEF WELL PUMPING TEST REPORT

1L.EVEE
DISTRIGT:
ELEV TOP
OF RISER:
DATE: - b
-1 6 STARTED: J
e EL;:*SEED DEPTHTO DRAWHOWN FLOW ..
MNUTEs  WATER  INFEET N GPM
c e O ¢ { 7o o2
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WELL BEFORE
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TEST L.e O N LOST OF PUMPED
NO. SAND  WELL SAND IN OUT OF
FT) (PTS) WELE [PTS)  WELL (PTS)
P W)
-
TO SAND IN WELL
TEST:
REMARKS:

WES FORM 788
MAR '5)
REVISED QLT 53

WELL No.-ﬁ__l OR’S W"H
TIME 14

T1eST compLeTED:  7F /.S
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RELIEF WELL PUMPING TEST REPORT

LEVEE
DISTRICT:
LCCATION ELEV 10 WELLNO: ¥ )
OF RISER: — ;—'_7 L W
BATE: .- TIME S o fs wr
AR 74 TesT compLeTeD: [/ 1§ 42
—_— E’"ﬁffo DEPTHTO ORAWOOWN mow ... EAPSED pepry  opawoown rLow
wnuTes  WATER  INFEET  iNGPM e TOWATER  INFEET N GPM
1 o 7 o B Y v s S e L A ule!
< LY 37
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SAND TEST
DEPTH OF WELL: EPTH TO SAND IN WELL
N BEFORE TEST:
UEPTH  SAND GAIN OR SAND — yoraAL INFLOW  LENGTH  RATE OF SAND
TEST O N LOST OF PUMPED
TIME OFSAND INTO  OF TEST  INFILTRATION
NO. SAND WELL SAND IN ouTor Sl Torey it (PTS. HR)
Fn (PTS) WELL{PTS}  WELL (PTS) ’
TO SAND IN INWELL SAND IN WELL
AFTER TEST: TEST: AFTER GLEANING:
REMARKS:
WES FORM 796
MAR '53
REVISED OCT '53 INSPEGTOR



RELIEF WELL PUMPING TEST REPORT

LEVEE
PROJECT: DISTRICT:
LOCATION ELEV TOP NO:
{STAY: OF RISER: ’
TIME TIME
0ATE |- - [ - o
i 1 7 £ TEST STARTED: C/ 30 TEST COMPLETED: // /%
TIvE E"%ﬁf” DEPTH TO DRAWDOWN  FLOW e EL%:.ESEED DEPTH  DRAWDOWN FLOW
MiNLTES  WATER  INFEET  INGPM Milireg TOWATER INFEET 1N GPM
O ‘2 70 oY & {1 pa 2 2
ofté 13. o ~o !
efoidey /Y 1 ¢.40 Y
gt b6 th 12,9 v
fu- 272 T %, 8! H -
J g Hg 2 e, ¥ /
i3 12.pa ) g
SAND INFETRATION TEST
DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
iN WELL BEFORE TEST: BEFORE TEST:
DEPTH  SAND GAIN OR SAND  reyral perLOW  LENGTH  RATE OF SAND
TEST TO i LOST OF PUMPED
TIME OFSANQ INTG  OF TEST  INFILTRATION
NO. SAND WELL SAND IN OUTOF "y ors) i 7S, FR)
(FT) (PTS) WELL (P18}  WELL (FTS) :
;
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER GLEANING:
REMARKS:
WES FORM 796
MAR '53
REVISED OCT ‘53 INSPECTOR
LY 8

#-3
ovs !
43

t



Sand Infiltration Test

PROJECT: 2z WEL.L #:
JOBLOCATION: / » - a WELL DEPTH {#):
JOB #: OPERATOR:
CLIENT: INSPECTOR:
) DATE: ;. 72 7. /%
PUMP TEST START TIME: */. 7"
TEST # TIVE FLOWMETER wor wew LENGTH  OUTLET  ROSSUM  SANDING  CONVERSION  SANDING
{mim} READING (FLOW]}  RATE  OF TEST  VALVE READING RATE FACTOR RATE
(starl/sioo} {slart/stop) {apm) (min}  FLOW {GPMY mi mil f min RATE * 528 {pprs)
1t 1 4 s o .
1 Heons N e ey 0 ., T e
Outlet b lo

Maximum Allowable sanding rate is 1pt / 26000 gal ~ Sppm (pasis per million)

if sanding rate oxceeds specifications, describe measures taken belween tests:



GRIFFIN
Well #2 Pump Test Report

Static Water Level: 15.80'
Pumptng Rate: 70GPM
Date: 3/10/2016

Well #2 (pumping Weil)

MINUTES DRAWDOWN SANDTEST
' 5 5.4
20 553
45 5.57:30min. trace
60 5.651race
" Relief Well #3
MINUTES DRAWDOWN
5 0.15
20 0.22
45| 0.25
60 ' 0.25
Relief Well #1
MINUTES DRAWDOWN
5 0.1
20 0.14]
45 0.2|
60| 0.2




Griffin Dewatering Corporation
6414 So. 84th Street

Omaha, NE 68127
GRIFFIN '
' 402)331-5000
t402) Date: 3/8/2016
Rig #: 4
Contractor Judd Brothers priller: Ciayton
lob Address: Councll Bluffs Ia. Helper: Nick
South slde of job Branch: Omaha

job #: Depth of Hole 60’
Dla of barehole: 24" Length of well: 1&'
Dla of well: 8" Length of screen:37' +5' bottom

- Screen Type: Ss well Yield:;
-"._Reir__e'rt Used: 2-gal Total Footage Drilled today: 60’
-’_wa_té;. Table: 14' No. of wells Installed today: S 1
Dalays - Explain: 57' casing in ground drllled hole to 60'
A T
S
#8 South side WELL LOG
Depth Formation Depth Formation
o-4 sitty sand
4~15" fine silty sand
15-35 ' fine gray sand
35-40 mdeium to coarse sand
40-50 mdedium to coarse sand
50-55 fine sand
55-60 medium sand
Clayton Wheaton
Driller
Dave Lane

Suprtintendent

\ e e s



Puomny Wil
RELIEF WELL PUMPING TEST REPORT

LEVEE
rroECT:  Tdd s Bras. D Jedwedls losmier Cower! R )4 Lo 7 4
LOCATION ELEV TOP WELLNO: 9
(STA): A Pt e OF RISER:
N TIME TIME
DATE: 2o A
S-jo-20/6 TEST STARTED: TEST GOMPLETED:
e EL%;SEED DEPTHTO [ORAWDOWN| FLOW | EL%:'JSEED DepTH | DRAWDOWN| FLOW
domzg | WATER [ INFEET | mNGPM e | TOWATER| INFEET [ INGPM
O 5.y | 20
5 a2 54 0
KO 4351555 1 20
w5 317857 [ 20
L0 2L Yg |5 65 | D
O SAND INFILTRATION TEST
DEPTH OF WELL: BEPTH TO SAND SAND IN WELL
' IN WELL BEFORE TEST: BEFORE TEST:
: DEPTH | SAND GAINOR SAND | ryral NFLOW | LENGTH | RATE OF SAND
TEST TO IN LOST OF PUMPED
: TIME OFSAND INTO | OF TEST |  INFILTRATION
NO. SAND WELL SAND IN outof | Ve orsy | iy PTS. HR)
1) (PTS) WELL (PTS) | WELL (PTS) :
BEPTH TO SAND IN SAND IN WELL SAND INWELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:

© WESFORM 795
© MAR'S3
REVISED OCT '53

" INSPECTOR ~




RELIEF WELL PUMPING TEST REFORT

REVISED OCT '53

LEVEE
PROJECT: :TuJAj /Zm;, ,?,.- Jrebwedl s |ostricr. Comerl Rl Mj Z_A
LOCATION ELEV TOP WELL NO %
STA: A3 ber OF RISER: -
TIME TIME
DATE: & |A
S=l6- 20(6% TEST STARTED: TEST COMPLETED:
TIvE EL%zSEED DEPTH TO [ DRAWDOWN| Frow | . EL%;%ED DEPTH | DRAWDOWN| FLOW
minuTEs | WATER | INFEET | iNGPM MinUTES | TOWATER| INFEET | IN GPM
Q114 O
= IsT 105 10
20 362 0. 241 O
o5 ARE 1025 ()
L0 /3¢5 10251 0
D stuaic N7 SAND INFILTRATION TEST
'DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
. u IN WELL BEFORE TEST: REFDRE TEST:
Test| PEETH] AP BN OR oomD | TOTAL NFLOW | LENGTH | RATE OF SAND
TIME M OFSAND INTO | OF TEST | INFILTRATION
“NO. SAND WELL SAND IN OUTOF | "Wt (prsy AN PTS. HR)
(FT) (PTS) WELL (PTS) | WELL (PTS) )
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
" WES FORM 796
MAR ‘53

INSPECTOR

E



#2

RELIEF WELL PUMPING TEST REPORT

LEVEE
PROJECT: . | (,JA:; [{m;;. 2— Jred wedl 5 Iostricr: < Goncel R } v M:» A A
L OCATION ELEV TOP weLLNo: g
STAL Lo w3 reer OF RISER:
TIME TIME
DATE: -
3 "}O - 20/ (P TEST STARTED: TEST COMPLETED:
E ELQESEED DEPTHTO [ORAWDOWN| FLow | . EL%'::;EED DEFTH | DRAWDOWN| FLow
winuTes | WATER | INEEET | INGPM inUres | TOWATER| INFEET | IN GPM
'n " g
) [6..% e
s L9 0./ 2D
= - ,
w0 6. 941 0. /4 )
‘?’5' iz .2 @)
Ll 127 @
, :
Lostantc A A SAND INFILTRATION TEST
DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: BEFORE TEST:
_' DEPTH | SAND GAIN OR SAND | roral INFLOW | LENGTH | RATE OF SAND
 TEST TO IN LOST OF PUMPED
: TIME OFSAND INTO | OF TEST | INFELTRATION
NO. SAND WELL SAND IN ouTof | "yl ors) (M) (TS, HR)
T) (PTS) WELL (PTS)  |WELL (PTS) .
DEPTH TO SAND IN SAND IN WELL SAND iN WELL
WELL AFTER TEST: AFTER TEST: AFTER GLEANING:
REMARKS:
WES FORM 796
MAR ‘53

REVISED OCT '53

" INSPECTOR

e ey et




# 2

Sand infiltration Test
PROJECT: Judds Polred \nlls

WELL #: 2
JOB LOCATION: _ pwansr] B7udds, T4 WELL DEPTH (ft}:
JOoB#: _optas) OPERATOR:
CLIENT: Joudds A b ad €85 INSPECTOR:
7 4 DATE:
PUMP TEST START TIME:
B X - .
TEST# TIME FLOWMETER PUMPINGE LENGTH OUTLET | ROSSUM § SANDING | CONVERSION §SANDING
{min} READGING (FLOW) RATE QF TEST VALVE READING RATE | FACTOR RATE
(start/stop} (start/stop) {apm) {min)  FFLOW (GPM)Y mil ml/min | RATE*S528 (ppm}
S0 an
3 0 m’ﬂ rﬂ ol
o llwinl Trace 70 30 oS |Trace

_ * Outiet vaive shotifd be calibrated to 0.5 GPM
o : Maximum Allowable sanding rate is 1pt / 25000 gal ~ Spom (parts per million)

DL sanding rate exceeds specifications, describe measures taken between tests:




RIFFIN

Well #3 Pump Test Report
Static Water Level: 13.4
Pumping Rate 70GPM
Date: 3/10/2016
Weli# 3 Wel
MINUTES DRAWDOWN  SANDTEST
5 55
20 77
45 7.45 30min. trace
60 7.3 trace
Relief Well #2
MINUTES DRAWDOWN
5 D.16
20 0.16
45 c.24
€0 0.24

Observation Well 82

MINUTES DRAWDOWN
5 0.18
20 0.18
45 0.22

60 0.22



Contractor

lob Address:

lob #:
Dia of borehole:
Dia of well:
Screen Type:
, 'ﬁever':t Used:

Water Table:

Griffin Dewatering Corporation
6414 So. B4th Street
Omaha, NE 68127

GRIFFIN (402) 331-5000

Judd Brothers

Council Blutfs Ia.

24"

8“

55

Date: 3/9/2016
Rig #: 3505
Driller: Clayton

Helper: Brian Nick
Branch: Omaha

Depth of Hole 60’

Length of well: 16

Length of screen:37 + 5' bottom

Well Yield:

2 gal

10

57" casing set in 60" hole

Total Footage Drilted today:

No. of wells instailed today:

well @ 5outh side WELL LOG
Depth Formation Depth Formation
o-4 sitty sand
4-20' fine dirty sand
20-25 medium to coarse sand
25-40 fine to medium sand
40-50 fine clean sand
50-55 medium sand
55-60 fine sand
Clayton
Driller
Dave land

Superintendent




REVISED OCT

53

Pompry "o’
RELIEF WELL PUMPING TEST REPORT
LEVEE
PROJECT; ;Tu:U.ﬁ /st _/2- /.-e-f’- el { 5 loistricT: < amr/ 18 } v 9.-&5 e A
LOCATION ELEV TOP WELL NO: 3
(STAY A v S e OF RISER:
- TIME TIME
DATE: 2 A
3 }O" L0/ (P TEST STARTED: D7 A M TEST COMPLETED: 0" {5 4 M
e | e pepTH To [orawnown| row | o | FAVED [ DEPTH | DRAWDOWN| FLOW
MiNUTEs| WATER | INFEET n GPM viNUsEs | TO WATER| INFEET | IN GPM
®) 13 Ao 70
S U89 [ 5.5 70
SO 7 | i 79T
K5 095 1 795 |20
L0 1lpn.7 7.5 170
O SAND INFILTRATION TEST
"DEPTH OF WEEL: DEPTH TO SAND SAND IN WELL
e IN WELL BEFORE TEST: BEFORE TEST:
. DEPTH |  SAND GAIN OR SAND | roral INFLOW ] LENGTH | RATE OF SAND
TEST 70 N LOST OF PUMPED
AEST e OFSAND INTO | OF TEST | INFILTRATION
‘NO. SAND WELL SAND IN OUTOF | "G sy e (PTS. HR)
(ET) {PTS) WELL (PTS) | WELL {PTS) :
DEFTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
© . WES FORM 796
" MAR'53 ¢

INSPECTOR

T P P T



RELIEF WELL PUMPING TEST REPORT

EVEE
prosecT: Twdd s Rras. ,2» Jredwedls |astricr Counerl Rl g ) 2‘4
LOCATION i ELEV TOP :WEl:L NO. ?/
(STA:_ Ao w03 b OF RISER: | ‘
TIME

DATE: 3__}0-__ 20{ Q’

TIME
TEST STARTED: § 4va /M

TEST COMPLETED: »0 /y A2 m

REVISED OCT '53

IME ELﬁES;D DEPTHTO [DRAWDOWN] FLow | EL%;SEED DEPTH | DRAWDOWN! FLOW
minuTES | WATER | INFEET | INGPM MituTes | TOWATER|  INFEET 1 i GPM
O /S g4 O
5" 76 & II_{} &
220 o lh | ()
o5 1663 129 10
O /4 6x 1p 24
DS Fuad e dgaqy, * SAND INFILTRATION TEST
'DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
N WELL BEFORE TEST: BEFORE TEST:
DEPTH | SAND GAIN OR SAND | rovral INFLOW | LENGTH | RATE OF SAND
TEST TO N LOST OF PUMPED
TIME OFSAND INTO | OF TEST | INFILTRATION
NO. SAND WELL SAND IN OUTOF | "yt ore) ) PTS. HR)
(FT) (PTS) WELL (PTS)  |WELL (PTS) )
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
. w:-:'__s'FoBM 786
| MAR 53
INSPECTOR .




RELIEF WELL PUMPING TEST REPORT

LEVEE ' '
proseet. Tudds Rrgs. L. edwedls |osrrcr Cowmer] Ry s 74 A
LOCATION ' ) ELEV TOP Wy
WELL NO:
IBTA): _.d v o Y e OF RISER; oQ 0 BS- a2k
TIME TIME
DATE: - A
S Jo- 20/ TEST STARTED:Z 1 4. TEST COMPLETED: 4 /54 /.
™~
TME ELTAI’:;ED DEPTH TO | DRAWDOWN| FLow | ELﬁ':dSEED DEFTH |DRAWDOWN| FLow
wiores | WATER | INFEET | v GBM VN [TowATER|  INFEET [ N GPM
O 3.0, V)
s 2 Tozm 1o
A 151 C /% 10
W5 13241 .22
GO il 241 022
AT P e SAND INFILTRATION TEST
DEPTH OF WELL: - DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: BEFORE TEST:
TesT mfngH S’:‘:D fgg %E, PS‘:;';';D TOTAL INFLOW | LENGTH | RATE OF SAND
EST} e OFSANDINTO | OF TEST | INFILTRATION
NO. SAND WELL SAND IN ouToF | i ore, N TS HR)
FT) (PTS) WELL (PTS)  |WELL (PTS) '
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER GLEANING:
REMARKS:
© WES FORM 796 ?
" MAR '53 /

REVISED OCT '53 INSPECTOR




B

. * Qutlet valve should be calibrated to 0.5 GPM

Sand infiltration Test

PROJECT:Judds 0o led Wells WELLE: 3
JOB LOCATION: & piancr] 87 odills, A WELL DEPTH (ft):
JOB# o} Qj:} _ OPERATOR:
CLIENT: Judds S gy od £ INSPECTOR:
7 4 DATE:
PUMP TEST START TIME:
% ¥ _ ¥
TEST # THAE FLOWMETER PUMPING| LENGTH OUTLET ROSSUM | SANDING | CONVERSION | SANDING
{min) READING (FLOW) RATE OF TEST VALVE READING RATE FACTOR RATE
{start/stop) {start/stop) {gpm) {min) JFLOW (GPM) m mi { min RAYE * 528 {ppm}
| 30 | Trace _
1 H,ﬂ'wv\ Fraf e, 7 O /5 05- r/‘acd
30 mnn

E Maximgm Allowable sanding rate is 1pt/ 25000 gal ~ Sppm {parts per million)

' If sanding rate exceeds specifications, describe measures taken betwesn lests:




RIFFIN
Well #4 Pump Test Report

Static Water Level 15.6
Pumping Rate 200GPM
Date 3/16/2016

Well #4 (pumping Well)

MINUTES DRAWDOWN  SANDTEST
15 10.84
30 10.92
60 10.92 30min. trace
30 11 trace
Relief Well 45
MINUTES DRAWDOWN
15 0.79
30 0.83
60 0.87
90 0.91
Relief Well #3
MINUTES DRAWDOWN
30 0.15
60 0.15

90 0.18



Griffin Dewatering Corporation
6414 So. 84th Street
Omaha, NE 68127

GRIFFIN (402) 331-000 Date; 3/14/2016
Rig #: 3905
Contractor _ Judd Brothers Driller: Derek
Job Address: CB ia. Helper: Gerrett
Refief Well job Branch: Omaha Ne.
job #: Depth of Hole &0

Dia of horehole: 24" Length of well:

Dia of welk: 8" Length of screen: 57' of screen & casing
. Sereen Type: 55 Well Yield:
.'__f-!everft U;ed: Z gal Total Footage Drilled today: 60.' o

No. of wells instalied today: o ".1

Water Table: 10'

Defays - Explain:

Could not set rig on next location and install surface tube for tomorrow. Waiting on survey crew.

A ks, side WELL LOG

Depth Formation Depth Formation
0-10 silty sandy soil
10-22 fine brown sand
22-28' coarse sand
28-45 medium to fine clean sand
45-55 fine gray sand
55-58 medium sand
58-59 blue clay
59-60 silty sandy clay lense
Derek Burt
Driller
Dave Lane

Superintendent




p 7e41°
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RELIEF WELL PUMPING TEST REPORT

7 |reveE
PROJECT: 4.-;)/ f / / g/ /// /,// DISTRICT: 77N\
LOCATION ELEV TOP WELL NO: [T )
(STAR OF RISER: _ T
TIME TiME L4
DATE: é, é )
3- / / TEST STARTED: /. / 25 fj An TEST COMPLETER;
VE EL‘T"‘I':EED DEPTH TO JDRAWDOWN| FLOW | .0 EL%ZSEED PEPTH | DRAWDOWN| FLOW
mnUtEs| WATER IN FEET | iINGPM eS| TO WATER|  INFEET | IN GPM
T Sy T WY ) -
/ / 2*3. S f r:l . é‘ : ’y/ J
. B " s Fe
1) A A | 3 G715 10-84
VA A TS
sl 0. | Z£22700.a8
n . P - -
L WA Pt I ==
I AN P A WA 1 -1
. L b }?/J
P T s o . SAND INFILTRATION TEST
/DEPTH OF WELy DEPTH TO SAND SAND IN WELL
a IN WELL BEFORE TEST. BEFORE TEST:
_ DEPTH | SAND GAIN OR SAND | 1oTAL INFLOW ] LENGTH | RATE OF SAND
TEST TO IN LOST OF PUMPED .
; TIME OFSAND INTO | OF TEST | INFLTRATION
' NO. SAND WELL SAND IN OUTOF | "l TSy (M) BTS, HR)
(FT} PTS) WELL (PTS)  |WELL PTS) :
DEPTH TO SAND IN SAND IN WELL " [SAND INWELL
WELL AFTER TEST: AFTER TEST: : AFTER CLEANING:
REMARKS:
7 7 WESFORM796
MAR ‘53
REVISED OCT '53 T T INSPECTOR




AR AR T A e T e

RELIEF WELL PUMPING TEST REPORT

E ¥ - ' 3
PROJECT: Gl de \.(;?‘A 5 //:” AL |DISTRICT: & 5- _
LGCATION ELEV TOP WELL No:’“ 7L
{STAY OF RISER: L DS
DATE: b~} A TIME /-2 TIME
9~ / TEST STARTED: TEST COMPLETED:
e E'“?I’;SEED DEPTH TO [DRAWDOWN| FLOW | - E"%EHSEED DEPTH | DRAWDOWN| FLOW
wUres| WATER | INFEET | NGPM e |TOWATER| INFEET | N GPM
. i & P F
(Inlic 112511875 iyl
- ] s o s R
pG 1B e 5 1074 [ 5 ot
Hissl2e |1A75510.83 3.y
PEEEEA DA VA PER 64
La-salan \ra” fales vl 14
r
— A ) o
YA T T B e SAND INFILTRATION TEST
DEPTH OF WELL: £71] TO SAND SAND IN WELL
(NWELL BEFORE TEST: BEFORE TEST:
DEPTH | SAND GAIN OR SAND | rora INFLOW | LENGTH | RATE OF SAND
TEST TO (N LOST OF PUMPED
TIVE OESAND INTO | OF TEST |  INFILTRATION
NO. SAND WELL SAND IN outor | LR E v (FTS. HR)
(FT) (PTS) WELL (PTS) | WELL (PTS) :
DEPTH TO SAND IN SAND IN WELL SAND TN WELL
WELL AFTER TEST: AETER TEST: AETER CLEANING:
REMARKS:
WES FORM 796
MAR"53

REVISED OCT '53

INSPECTOR

74




RELIEF WELL PUMPING TEST REPOT

pr— / LEVEE
PROJEGT: é 4 4/ 4 DISTRICT;
LOCATION ELEV TOP Wl No: g 3
(STAY: OF RISER:
- -~ TIME TIME
DATE: . é, s
3167 ) esT sTarTED: /' A S TEST GOMPLETED:
e ELAPSED| pepTH 1o |oRAwDOWN| FLOW | [0 EL?I;SEED DEPTH | DRAWDOWN| FLOW
vinuTEs| WATER | NFEET | NG e « [TOWATER|  INFEET | N GPM
T Aty 1
s Talie /i€l 73 _4;,: _lap?
. b oy 7 +
R Yo PRl CAT
1228l 44 ;37 oy
W 7
23 {5 G| LB o414
7 A7 sty SAND INFILTRATION TEST
DEPTH OF WELL: / |DEPTH TO SAND T [sAnD N WELL
IN WELL BEFORE TEST: BEFORE TEST:
DEFTH | SAND GAIN OR SAND | rora) iNFLOW | LENGTH | RATE OF SAND
TEST 10 IN LOST OF PUMPED
TIME OFSAND INTO | OF TEST |  INFILTRATION
NO. SAND | WELL SAND IN outor | R erey | i) TS, HR)
(FT) FTS) WELL (PTS)  |WELL (PTS) '
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST, AFTER CLEANING:
REMARKS:
. WES FORM 796

" MAR ‘53
REVISED QCT '53 INSPECTOR




Sand Infiltration Test

PROJECT: WELL#: &
JOB LOCATION: WELL DEPTH (ft):
JOB #: OPERATOR:
CLIENT: INSPECTOR:
OATE:
PUMP TEST START TIME:
TEST#]  TIME FLOWMETER JPUMPING| LENGTH §f OUTLET | ROSSUM | SANDING { CONVERSION |SANDING
(min) READING (FLOW) | RATE | OF TEST| VALVE | READING | RATE FACTOR RATE
(start/stop} {slart/stop) (gpm) {min) §FLOW (GPM) mil mt / min RATE * 528 {ppm)
R L i , PN
1 73778 M 15 25 | O
Y R f]/‘ﬂ ! o -vfzt"f’y

* Qullet vatve should be callbrated to 0.5 GPM
L Max-i_mu_m Allowable sanding rate is 1pt / 25000 gal ~ Sppm (paris per million)

- R S.anding"rate exceeds specifications, describe measures taken between tests:




RIFFIN
Well #5 Pump Test Report

Siatic Water Level; 17.67
Pumping Rate 100GPM
Oate 3/16/20186

Well #5 {pumping Well)

MINUTES DRAWDOWN  SANDTEST
15 9.62
30 9.66
60 9.4% 30min. trace
90 9.41 trace
Relief Well #4
MINUTES DRAWDOWN
15 0.29
30 0.5
&0 0.5
90 0.54
Relief Well #3
MINUTES DRAWDOWN
15 0
30 0
&0 0.05

80 0.05



Griffin Dewatering Corpovration
6414 So. 84th Street
Omaha, NE 68127
(402) 331-5000

Data: 3/15/2016
Rig #: 3905
Contractor Judd Brothers Driller: Oerek
Job Address: . Councl Bluffs Helper: Gerrett
Retief Wells Branch: Omaha
lob #: Depth of Hole B0’
Dia of borehole: 24" Length of well: 57° of casing & screen
Dla of well: a" Length of screen:
- Screen Type: 55 well Yleld:
Revert Used: 2 gal Total Footage Drilled today: 60"
'Wa_ter Tabte: 10° No. of welis installed today: o 1
Delays - Explain: Muddy job site today after raln fast night
T
5

Betleval] WELL LOG

Depth Formation Oepth Formation
0-10 soft silty sandy clay
10-28' fine brown sand
25-30 coarse sand
30-55 clean medium sand
55-58 fine sand
58-59 __clay
59-60 soft clay lense & fine sand

Qerek
Drilter
Dave lLand

Superintendent




Y

6 ¢ fﬁ?/m c%

RELIEF WEL|. PUMPING TEST REPORT &

PROJECT: ///14/// g / / / / //)l;?:f,:m d{ . i
B2, SN A e w ZAes
DATE: g / é"‘ / é 1:;5- STARTED: 2‘6"’ FW :Ehg‘srCOMPLETED:

ELAPSED pERTH TO |DRAWDOWN| FLow e | DEPTH {DRAWDOWN| FLow

TiME TIME TIME TIME
MINUTES WATER IN FEET IN GPh MINUTES TO WATER IN FEET IN GPM

Ao 0 STETer| 177 471
D) s 27 3AT
7230 B3 |97 42| q.66
3220 4 ome] ZT77 ] 424

330 1T T 7 ,-“’/_ 9. 41

SAND INFILTRATION TEST

"DEPTH OF WELL- DEPTH TO SAND SAND (N WELL
IN WEL L BEFORE YEST: BEFORE TEST:
DEPTH | SAND GAIN OR SAND { roy7al INFLOW ] LENGTH | RATE OF SAND
TesT| TO IN LOST OF PUMPED
CTIME OFSAND INTO | OF TEST [ INFILTRATION
‘NO. SAND WELL SAND IN outor | RN | Tt elpAtiy
L~ (PTS) WELL (PTS)  |WELL (PTS) :
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
“WES FORM 796
“MAR’'53 S
REVISED QCT '53 " INSPECTOR

S T—"—————.



RELIEF WELL PUMPING TEST REPORT

34

a

= Y
e ;

)

REVISED OCT ‘53

7 g ? /{ 7 / LEVEE
S . o ! '
PRQJECT: Mfé 2 gf//%’//% DISTRICT:
LOCATION W g i’w,f / ELEV TOP WELL NO: ‘
(STA): o 7 OF RISER:
, TIME T og N TIME
DATE: _ - -
< / f; / é TEST STARTED: / TEST COMPLETED:
Ve EL%'::%ED DEPTH TO [ORAWDOWN| FLOW | EL%':EED bEPTH | DRAWDOWN| FLOW
MinUTES | WATER , IN FEET merim MINUT=s | TOWATER| INFEET | iN GRw
» —
K/ AN M 141
2ire . L
aElisimai iS4 6.2 T
ey -1 .+ "
..?:»fvﬂ 3//{;-.-,;\ jé‘@"g.j‘o
2ol N faaetl lo ,ﬂ Q.50
N 7§ :
R 23 Wl [0 U 0. 54
o ;
3 (j: Adeze 211 SAND INFILTRATION TEST
DEPTH OF WELL. 7 |DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: BEFORE TEST:
DEPTH | SAND GAIN OR SAND | TOTAL INFLOW | LENGTH | RATE OF SAND
TEST TO IN LOST OF PUMPED
TIME OFSAND INTO | OF TEST | INFILTRATION
NO. SAND WELL SAND IN ouToF | e ars VIR (PTS. HR)
(FT) {PTS) WELL (PTS}  |WELL (PTS) '
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER GLEANING:
REMARKS:
. WES FORM 796
MAR'S3

INSPECTOR




PROJECT: WELL # .3

JOB LOCATION: WEE.L DEPTH (ft}:
JOB #: OPERATOR:
CLIENT: INSPECTOR:
DATE:
PUMP TEST START TIME:
TEST # TIME FLOWMETER PUMPINGE LENGTH OUTLET | ROSSUM | SANDING § CONVERSION JSANDING
{mim) READING (FLOW) RATE | OF TEST VALVE READING RATE FAGCTOR RATE
{start/stop) {start/stop} {cpm) (min} $FLOW (GPM)] mil © mt/ min RATE * 528 {ppm}

gt [ L dled | TS T

2716 2Smwi 1 73 7 /7

R 3&#»0;’. kS ?ﬂ

s

. Y
3@ | Lol 2 S Sl

. : o
39| e 13 TZ

- * Outlet valve should be calibrated to 0.5 GPM
Maximum Aflowable sanding rate is 1pt/ 25000 gai ~ Sppm (parts per million)

- If sanding rate exceeds specifications, describe measures taken between tesis:

4




Sand Infiltration Test

PROJECT: weLLs: S
HOB LOCATION: WELL DEPTH {ft}:
JOB #: OPERATOR:
GLIENT: INSPECTOR:
DATE:
PUMP TEST START TIME:
TEST# TiME FLOWMETER PUMPING|] LENGTH QUTLET ROSSUM | SANDING { CONVERSION {SANDING
{min}) READING (FLOW) RATE OF TEST VALVE READING RATE FACTOR RATE
(start/stop} {start/stap} {gpm} {min} §FLOW (GPM) mil mk { min RATE *528 | {ppm}
738 s !
11 97HE Md |4 ‘5”%“\ Trect,
3. o0 ' 3 -
v 07 | o) o7 0
H
&

*Outlet valve should be calibrated to 0.5 GPM
Maximum Aflowable sanding rate Is 1pt/ 25000 gal ~ Sppm (parts per million)

L L ff'sénd__ihg rate exceeds specifications, describe measures taken between tests:




GRIFFIN

Well #6 Pump Test Report
Static Water Level: 13.00

Pumping Rate: 70GPM

Date: 1/27/2016

Time: 1:05PM

Well #6 {pumping Well)

MINUTES ORAWDOWN  {SANDTEST
: %

10 12.45

30 11.4

45 10

60 9.7

a0 S.45|trace

120 9.3|trace

Observation Well #4

MINUTES DRAWOOWN

5 0.25

10 031

30 0.4

45 0.45|

60 0.49
90 0.55}

120 0.56

Observation Weil #5

MINUTES DRAWDOWN
5 0.12}

10 0.14|

30 0.18|

45 0.27|

60 0.271

9D 0.27}

120 0.36




Griffin Dewatering Corporation
6414 So. 84th Street
Omaha, NE 68127
{402} 331-5000

Date: 1/27/2016
Rig #: 4
Contractor Judd Brothers Dritler: Oave L
Job Address: Councll Blusffs ta Helper: Derek B
Ameristar Branch: Omaha Ne.
Job §: Depth of Hole el
Dia of borehole: 24" Length of well:
Dia of well: 8" Length of screen: 37
__'Scr_een Type: 55 - wire wrap - Well Yield:
E Re\;ért Used: 1gal Total Footage Dritled today: 60"
: _Wét‘er’ Tabie: 12 No. of wells installed today:
Delays - Explain: gravet pack frozen in shipping bags
| Set bottom of casing at 37"
1?6
—~sifmit-3-borth end WELL LOG
Depth Fermation - {epth Formation
0-2 top soil
2-3 gravel fill
3-10' gray clay
10-12' fine dry sand "12' water tahle"
12-30' fine brown sand
30-34 coarse sand, trace gravel
34-45 medium to fine sand
45.49 coarse sand
49-53 fine gray sand Dave Lane
53-54 " light gray clay lense Driller
54-60 finegraysand= 7D

Verified Contractor




RELIEF WELL PUMPING TES__LREPORT

‘H— T LEVEE N PNt
F’ROJECY:----/”"#i -’/ ot L ‘-?.-‘f i ,p}‘ IL \Dts‘rmc‘r: ﬂ Le \5“
LOGATION ' T lelEy TOP - i
- : WELL NO! 1B
STAY OF RISER: s> st
_ - TIME T TIME:
DATE: R Ry B S _
[ 27 s hesysranten [ [EST COMPLETED:
ME EL%ZSEED DEPTHTO |DRAWDOWNT FLOW | e EL?&S;D DEFTH DMWDOWN1 FLOW
| WATER RFEET  } M GPM UUTES TOWATER| INFEET | GeM
R = 17 & e PG 773193 1
a7 I P LA
SRy B YA BN .
: s | a0n Al o I I A
oD | HS ' Yall IRk
agn | Lo a7 | 10
EER MNile fue |10
; - SAND INFtLTRATiCN TEST
SEPTHOF WELL (777 DEFTH TO SAND TAND I WELL
¢ / /’ 7= . .‘_i / <_// e T
; - N WELL BEFORE TEST! QEFORE TEST:
.} P SAND GAIN OR 5"“0 otAL INFLOW | LENGTH 1 RATE OF SAND
: TEST | i 1O N LOST OF PUMPED .
TIE OFSAND INTO | OF TEST INFILTRATION
NO. SAND WELL SAND IN QUTOF | “wELL (PTS) N (P75, HR)
1. F PTS) WELL (PTS)  1WELL (PTS)
L
P
. —
[y
i
] -
K
i
BEPTH 10 SAND IN SAND [N WELL SAMD IN WELL
1 WELL AFTER TEST: AFTER TEST, AFTER CLEANING:
b REMARKS:
- WES FORM 798
: MAR 53
REVISED OCT 53 ' INSPECTOR
.

M% 2
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RELIEF WELL PUMPING TEST REPORT

LEVEE AN
PROIECT: OISTRICT: "
LOCATION ELEV TOP Qb
L0 WELL NO:
(STAY. OF RISER: ﬁ" H 0 ) W
DATE: TIME TIME
TEST STARTED: TEST COMPLETED:
e E*"TAIE‘S;EED DEPTH 1O |ORAWDOWN| FLow | . E"%ffEED DEPTH {DRAWDOWN| Frow
Mg | WATER | INFEET | N GeM MiNUTES | TOWATER] INFEET | N GPM
g [ i. 3L O So V207 [T=Z2Z21717. 9] S0, | 2k
[ 3 & 147 b g o
[ . - ]
U Y VA R G
; 17231 g [HOT9 T ys X
i 7
; [JSa) Ha g U ] e
| PRS- N
AN NIRRT R
| 236l Ay [ il D] 0
SAND INFILTRATION TEST
i _ DEPTH OF WELL: DEPTH TO SAND SANDIN WELL :
S (N WELL BEFORE TEST: BEFORE TEST: ;
P DEPTH ¢ SAND GAIN OR SAND | yoraLnFow ] LENGTH | RaTEOFSAND |
TEST T© N LOST OF PUMRED :
TWE OFSANDINTO | OF TEST | INFILTRATION .
NC. SAND WELL SAND I OUTOF | “wellorsy | (miN (PTS. HR) :
{FT} {PTS} WELL [PTS) WELL (PT5) :
I :
.
DEPTHTO SAND IN SAND IN WELL SAND [N WELL
WELL AFTER TEST: AFTER TEST: [AFTER CLEANING:
REMARKS:
. WES FORM 796
MAR '53

" REVISED OGT '53

INSPECTOR

“Yo.5




RELIEF WELL PUMPING TEST REPORT

{EVEE
PROJECT: DISTRICT:
LOCATION ELEV TOP ; . Pl W
WELL No,Fl-z—, g
(STA) OF RISER - 1 ﬁ f(‘ﬁ w
) TIME TIME o
DATE: ] g
TEST STARTED: YEST COMFLETED:
TIME E":F:'fégn DEPTH TO [DRAWDOWN] FLow | . E"%’;go DEPTH |DRAWDOWN| Frow
MINUTES | WATER INFEET | INGPM vinUTEs ] TOWATER{ INFEET | IN GPM
Sl 2 Va7 ) w0 13:09 |12Z% 111391 .36 o
o1y q {17.8a1 i | 7o
1249 1L .= Ay el
29l 290Gl 8
240 L2 | 1 F T
ek s 112 P2
L . SAND INFILTRATION TEST
Lo DEPTH OF WELL: DEPTH TG SAND SAND IN WELL
AN iN WELL BEFORE TEST: BEFORE TEST: _
; ) DEPTH | SAND GAIN OR SAND [ oral INFLOW | LENGTH | RATE OF SAND
, TEST TO IN LOST OF PUMPED
; TIME OESAND INTO | OF TEST | $NFILTRATION
NG, SAND WELL SAND N OUTOF | ey | (prs) (MEND (PTS. HR)
(ET) (PTS) WELL (PTS)  |WELL(PTS) )
|
Lo IOEPTH TO SAND IN SANO (N WELL SAND 1N WELL
, o _ WELL AFTER TEST: AFTER TEST: AFTER GLEANING:
Lo REMARKS:
= WES FORM 706
- MAR 53 '
. REVISED OCT 53 S T T INSPECTOR
B
79.5

A R




Sand Infiltration Test

prOJECT; (|3, LEULL vipgse 2- welLw: e (o
JOB LOCATION: ¢ . & . 177 WELL DEPTH {ft):
JOB & T OPERATOR:
CLIENT: INSPECTOR:
)0 DATE: /- 27—/ [,
PUMP TEST START TIME: /- U5
TESTH TIME FLOWMETER PLIMPING] LENGTH QUTLET ROSSUM [ SANDING [ CONVERSION FSANDINGE
{roin) READING (FLOW) RATE QF TESY VALVE READING RATE FACTOR RATE
{slart/stop) (stan/stap) fapm) imin)  |FLOW {GPM) mht mi /min RATE * 528 {ppm)
ALY o) I
1 258 T Wl 201 O iGN B =

* Oultiat valve should be calibrated:in 0.5 GPM
"Max_lmum Allowable sanding rate is 1pt / 25000 gal ~ Sppm {paris per million)

N Sanding rate exceeds specikcations, describe measures taken batween tests:




RIFFIN

Well #7 Pump Test Report
Static Water Level: 12.5
Pumping Rate 70GPM
Date 3/4/2016
Well#7 m well
MINUTES DRAWDOWN  SANDTEST
5 6.1
20 7.4
45 7.4 30min. trace
60 6.4 trace
Relief Well #6
MINUTES BRAWDOWN
5 0.1
20 0.3
45 0.3
60 0.4
Relief Well #8
MINUTES DRAWBDOWN
5 0.3
20 0.4
45 0.4

60 0.5



Griffin Dewatering Corporation
6414 So. 84th Street
Omaha, NE 68127
(402) 331-5000

Date: 3/2/3016
Rig #: 3905
Contractor Judd Bros. Drilter: Bave
Job Address: Councll Bluffs fa. Helper: Ciayton
Ameristar Caslno Branch: Omaha Ne.
Job #: Depth of Hole 57

Dla of barehole:

Dla of well:
Screen Type:
- Revert Used:

Water Table:

Delays - Explain:

24"

8"

Length of well:

Length of screen:32' +5' bottom

55

2 gal

i1

driiled Into tree from 24' to 27 45 min

Well Yield:

Total Footage Drilled today: 60’

No. of welis Installed today:

w WELL LOG
Depth Formation bepth Formation
0-2 top soil
210" soft clay
10-24' fine silty sand
24-27 tree and fine sand
27-45 fine sand
45- 50 coarse sand
50-51 gray clay
51-55 coarse sand
55-56 gray clay Dave
56-60 very fine sand Driller

Verified Contractor




At
A RELIEF WELL PUMPING TEST REPORT
T LEVEE
. g . —
PROJECT Tidds [foros. [ fredwedls instricr: L ommer! R Jubds P ,,A/rf
JLOCATION ? ELEV TOP WELL NQuet™ \’ #
STAL A pnn 1 g OF RISER: 7 ‘
. TVE 2! IO pon TIME 2 { €95 phun,
DATE: & . P& r E 7"
S-4-20/ & TEST STARTED: TEST COMPLETED:
ME E“T“I:‘SEED DEPTHTO [oRAWDOWN] FLow | E";“IESEED DEPTH | DRAWDOWN] FLOW
vnoes| WATER | INFEET | INGPM Mes | TOWATER]  INFEET | 1N GPM
fistar] O | ) 7. 54 | 7o
L2 A ¥, 4 AT L o W=
/P08me | K 7.4 | ro
(LB ls L9 1 2 4t |70
/o o, &0 199 | ¢, 48 |22
SAND INFILTRATION TEST
DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: BEFORE TEST:
DEPTH | SAND GAIN OR SAND | ToTAL INFLOW | LENGTH | RATE OF SAND
TEST! pme ¢ IO N LOST OF PUMPED | OFSAND INTG | OF TEST |  INFILTRATION
NO. SAND WELL SAND IN outor | ey | i PTS. HR)
(FT) (PTS) WELL (PTS)  |WELL (PTS) '
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST. AFTER TEST: AFTER CLEANING:
REMARKS:

 WES FORM 796
. MAR'53
TREVISED QCT '53 INSPECTCOR




RELIEF WELL PUMPING TEST REPORT

LEVEE
PROJECT: :TLJA 5 /ij ,2- },‘e-ﬂ'uv, { 4 loisTrRICT: ( dw\a/ 8 ] uj‘.-ﬁ_g . ,:Z.- 4
LOCATION ) ELEV TOP WEL'L ﬁ‘g@
STAL Ay wn (3 fewr OF RISER: ‘
P T [ G g
OATE: ~4- 20{ 6 I::;l'gr sm:mzn: N Opm :Ehg%r C(;ﬂPLETE)[;:
TME ELTAIi’nSEED DEPTH TD [DRAWDOWN| FLOw | . EL%';SEED DEPTH | DRAWDOWN| FLOW
MioTes | WATER | INFEET | inePM NS | TOWATER| INFEET | N GPM

1204l O ALel e | 2
sl A& /098 1gt | 7C
[roBedd | gz | 3Fd | 7O
2SS | otk | zer |70
/e \Bigei b0 | 12 it 2t | 7O

SAND INFILTRATION TEST

'DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: BEFORE TEST:
o DEPTH SAND GAIN OR SAND | ro7al INFLOW | LENGTH | RATE OF SAND
TEST, T0 IN LOST OF PUMPED
: TIVE OFSAND INTO | OF TEST | INFILTRATION
NO. SAND WELL SAND IN DUTOF | “wrl orsy | - iy (PTS. HR)
(FT) {PTS) WELL (PTS} WELL (PTS) i
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:

WES FORM 796
MAR '53 .
REVISED OCT 53 WNSPECTOR




RELIEF WELL PUMPING TEST REPORT

LEVEE
e,
PROJECT: J@_Ai [%rdj. 2'/:‘8-_(’-\#0' f} DISTRICT: ¢ ama/ 8 }U&}-‘gj P ,4.4
LOCATION ELEV TOP weL o™ @
(STAY. A e s’ e OF RISER:
. TME /[ "E4 O pon TIME  22/<SR0 por—
DATE: - / /7
3 4’ - R0/ ce TEST STARTED: TEST COMPLETED:
TIME E%SEED DEPTH TO | DRAWDOWN] FLOW TME EL:;ZSEED DEPTH |DRAWDOWN! FLOow
viNUTES | WATER INFEET | IN GEM MilTes | TOWATER| INFEET | IN GPM
s vont O TN AT A WA
JEefSpl & ET AR A Vi
- 2= _ _ e
Jelleda | 37 s dEE ] o
LiBonisS | sy A e
2l | sgyt ]  S5¢ | O
SAND INFILTRATION TEST
DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
' IN WELL BEFORE TEST: BEFORE TEST:
_ DEPTH | SAND GAIN OR SAND | +oyval INFLOW | LENGTH | RATE OF SAND
TEST Y0 IN LOST OF PUMPED
: TIME OFSAND INTO | OF TEST | INFILTRATION
SNO. SAND WELL SAND IN OUT OF WELL (PTS) MIN) (PTS. HR)
(FT) (PTS) WELL (PTS)  |WELL {PTS) :
DEPTH TO SAND IN o SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
WESESRTR T
© MAR53;

REVISED OCT 53 INSPECTOR




Sand Infiltration Test

PROJECT: Judds Lo e \ells wELL®: § 7
JOB LOCATION:  Zsner] 87 oddos, T4 WELL OEPTH {ft): =% &f
JOB#: D e OPERATOR:
CLIENT: TFudlds by od €% INSPECTOR:
T DATE:_5/¢/ [ /¢
PUMP TEST START TIME: /2, /O
) 3 ¥
TEST# TIME FLOWMETER PUMPINGE LENGTH QUTLET ROSSUM | SANDING | CONVERSION JSANDING
(min) [ READING FLOW) | RATE | OFTEST| VALVE | READING RATE FAGTOR RATE
{start/stop) (startfstop} {gﬂpm} {min) FFLOW (GPM)’ ml ml / min RATE " 528 {ppm)
N Z rores ) o
 pple e % |5 | 5 [T
L3l i PrZ = Truce
L T 7loin zo Zo |30 T
Trnet
T L

- *Outlet valve should be calibrated to 0.5 GPM

-Makim’u_m Allowable sanding rate is 1pt / 25000 gal ~ Sppm {parts per million)

' .-_if_sa_nding rate exceeds specifications, describe measures taken between tests:




RIFFIN

Well #8 Pump Test Report
Static Water Level: 13.2
Pumping Rate: 70GPM
Date: 3/4/2016

Well #8 (pumpi  Well

MINUTES DRAWDOWN  SANDTEST
5 1.2
20 6.5
45 6.3 30min. trace
60 6.5 trace
Relief Well #7
MINUTES DRAWDOWN
5 0.2
20 0.4
45 23
60 29
Relief Well #6
MINUTES DRAWDOWN
5 0.2
20 0.2
45 2.7

60 2.8



Griffin Dewatering Corporation
6414 So. B4th Street
Omaha, NE 68127
{402) 331-5000

Date: 3/3/2016
Rig #: 3905
Contractor Judd Bros. Driller: Clayton
job Address: Council Bluffs Ia. Helper: Brian justin Nick
Ameristar Caslno Branch: Omaha Ne.
loh #: Depth of Hole &0

Dia of borehale: 24" Length of well: 57

Dia of welt: 8" Length of screen: 37° +5 blank  bottom
_ Sr:r_een Type: 55 Well vield:

g Rg\keﬁ_u'sed: 2 gal Totat Footage Drilled today: 60
g 'Water Tahte: 11' Ne. of wells installed today: ' 1

Defays - Explaln:

well #8 & WELL LOG

Depth Formation Depth Formation

0-2 top soil

2'-10 clay

1025 silty fine sand

25-45 - medium clean sand

45-50 medium to coarse sand

50-51 soft clay

55-56 medium sand just a trace coarse

56-60 “very fine sand

et Clayton
Drilter
Dave Lane

Superintendant




i
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RELIEF WELL PUMPING TEST REPORT

LEVEE
PROJECT: , |, L&UJ Rros. 2- Jredwedls fostricr: & oonerl Rl $d . 2/4
LOCATION ELEV TOP WELL NO: - @
5TAE Amsr,s feiw OF RISER: A
- TIME _ TIME [/ /7 3% sites
DATE - F L .
3 Z/_ L0/ (f TEST STARTED: /00 [ BB A TEST COMPLETED:
e | REED | DEPTHTO |ORAWDOWN] FLOW ] TEECER | pEPTH | DRAWDOWN| FLOW
MNUTES| WATER | INFEET |y apn pmotes | TOWATER|  INFEET | N GPY
028 O 3.2 | forif | 7C Y
(0L 25| & PEB |l | 7o Ny
L0i 40 |l0 |87, 744 €.5 1 | 70
(irzod o |47 geele S |70 | 2 —
. SAND INFILTRATION TEST
DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
INWELL BEFORE TEST: BEFORE TEST:

TEST Dﬁ%m S?:D fgg gﬁ Pm’;‘gc - TOTAL INFLOW | LENGTH | RATE OF SAND
TIME OFSAND INTO | OF TEST |  INFILTRATION
NO. SAND WELL SAND IN outoF | it ere, i) PTS. HR)

FT) (PTS) WELL (PTS) | WELL (PTS) :
DEPTH TO SAND IN SAND N WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:

. WES FORM 796
| MAR'S3
REVISED OCTY '53

INSPECTOR




RELIEF WELL PUMPING TEST REPORT

LEVEE
L
prosect Tudds Roms. D )-odwedls ostrier <Owmer! Ry 8ds 7 Ai
LOCATION ELEV TOP #F.
WELL NO!
STAY B rnwe s deir OF RISER: " 7
TME ;& 2o TIME [ /! B Ao
DATE: - £ et
S-4-20/6 TEST STARTED: TEST COMPLETED:
TME EL%;SEED DEPTHTO DRAWDOWN FLOW . E"?IESEED DEPTH DRAWDOWN FLOW
Mues  WATER  INFEET  INGPM o TOWATER  INFEET  IN GPM
s D 10EF  fBBit SO
o; ey /8. 2F léveerr 7o
-} Jrr 7
17500 am WS )7 @Y > &
11i20m e, 9Ff 2,87 70
SAND INFILTRATION TEST
DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: REFORE TEST:
DEPTH  SAND GAIN OR SAND  1oTal INFLOW LENGTH  RATE OF SAND
TEST TO IN LOST OF PUMPED
TIME OFSAND INTO  OF TEST  INFILTRATION
NG SAND WELL SAND IN ouror G ey i TS, HR)
(FT) (PTS) WELL (PTS)  WELL {PTS) :
DEPTH TO SAND IN SAND IN WELL SAND iIN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
WES FORM 796
MAR '53
REVISED OGT '53 INSPEGTOR



RELIEF WELL PUMPING TEST REPORT
prosecT: Tudds Rros. D lrodweldls DS TRCT: Comerl RIvbts , T A

Y s e e 98
PN ’ =
DATE: Suly. L0/ 6 S::Bi' ST:\R(“I'E’D:‘” ? I::;ET C(J/Mg[.gfic;: -
e RO DEPTHTO DRAWDOWN FLOW .. CAPSEC DEPTH  DRAWDOWN FLOW
MINUTES WATER IN EEET N GEM MINUTES TO WATER IN FEET IN GPM
S ‘ s
Yol Poh & /0:.364 et

! e 2EE A add 7D
‘/fOOm o5 /'218/# 2, (6t 7o
2ot ID.YFF 2. 7¢f 70

SAND INFILTRATION TEST

DEPTH OF WELL: DEPTH TO SAND SAND IN WELL
IN WELL BEFORE TEST: BEFORE TEST.
OEPTH  SAND GAIN OR SAND  ro7al INFLOW LENGTH  RATE OF SAND
TEST 0 N LOST OF PUMPED
TIME OFSAND INTO OF TEST  INFILTRATION
NO. SAND WELL SAND IN OUTOF  “weLL (PTS) (MIN} (PTS. HR)
T (PTS) WELL {PTS}  WELL (PTS) :
DEPTH TO SAND IN SAND IN WELL SAND IN WELL
WELL AFTER TEST: AFTER TEST: AFTER CLEANING:
REMARKS:
WES FORM 796
MAR 53
REVISED OCT 53 INSPEGTOR
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Sand Infiltration Test

PROJECT: L2025 -523},-:41 \wﬂj WELL #: @ %
JOB LOCATION: Cooner] &7udds, T4 WELL DEPTH (ft): 5 ¥ /o
JoB & D aE] OPERATOR:

CLIENT: Tudlde 7o by ob i% INSPECTOR:
DATE: "3 /</ //¢

PUMP TEST START TIME: /0,3
&

TEST # TIME FLOWMETER PUMPINGE LENGTH { OUTLET ROSSUM | SANDING | CONVERSION {SANDING
(min) READING {FLOW) § RATE | OFTEST] VALVE READING RATE FACTOR RATE
({start/stop} (start/stop) (gpm) {min} {FLOW (GPM})" ml mil / rein RATE * 528 (ppm}

30 can 7O agmem o |
1 | & 70 apn ’; /5 5 [Trize
R lfiin| 75 e |3 O | .45 |Zes

Trace

" Outigtvaive should be calibrated to 0.5 GPM
© Maximum Allowable sanding rate is 1pt / 25000 gal ~ Sppm (parts per million)

. i 'sanding rate exceeds specifications, describe measures taken between tests:

WMWW%WMWMWWWMMWWMM%



Industrial Park Levee- Council Bluffs, lowa

Pilot Hole Logs and Obs. Well Slug Test Results
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 10’ Relief Well Pilot Holes — Industrial Park Levee Gappa Yakel 15756.00 12/29/15
End of Drilling LOCATION DRILLING METHOD DRILL RIG | BORING NO.
River Road, Council Bluffs, IA 3.25" HSA CME 750 PH-1
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-1 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SOIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST.| — rypp ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
| grayish | moist very silty fill trace gravel
brown loose sand |
i S-1 2 i
] iron and carbon B
] staining S-2 3 |
5 5
brown very loose silty alluvium B
_ moist sand P200 |
] iron and carbon | s-3 5 30.2 40.1% |
10 staining SM 10
i wet i
__ medium | poorly B
_ dense | graded P200 |
] sand s-4 | 21 23.1 5.4% |
15 with silt SP-SM| 15
] poorly B
i graded s5 | 10 I
leo sand 20
] loose B
] P200 |
] trace silt S-6 9 17.4 2.3% |
l2s SP 25




ﬁ%?ﬁ "

Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 10’ Relief Well Pilot Holes — Industrial Park Levee Gappa Yakel 15756.00 12/29/15
End of Drilling LOCATION DRILLING METHOD DRILL RIG | BORING NO.
River Road, Council Bluffs, IA 3.25" HSA CME 750 | PH-1 (cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-1 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SOIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST.| — rypp ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
brown wet loose | poorly alluvium i
] graded |
] sand |
gray very silty B
_ loose | sand P200 |
) S-7 1 30.5 14.1% |
30 SM 30
__ medium | poorly B
_ dense | graded P200 |
] sand s-8 | 20 19.4 6.6% |
35 with silt SP-SM| 35
] P200 |
) S-9 15 23.8 5.5% |
40 SP-SM| 40
] dense B
] P200 |
] S-10 | 38 24.4 10.8% |
15 SP-SM| 45
] medium B
a dense |
] S-11 | 24 i
50 50




ﬁ%?ﬁ "

Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 10’ Relief Well Pilot Holes — Industrial Park Levee Gappa Yakel 15756.00 12/29/15
End of Drilling LOCATION DRILLING METHOD DRILL RIG | BORING NO.
River Road, Council Bluffs, I1A 3.25" HSA CME 750 | PH-1 (cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-1 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
gray wet | medium | poorly alluvium i
] dense | graded |
] sand |
] with silt |
] loose | silty B
_ sand P200 |
) S-12 4 30.1 26.4% |
55 SM 55
__ dense B
] s13 | 36 B
60 60
bottom of hole 60’
65 65
70 70
75 75




ﬁ%?ﬁ "

Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 8.5’ Relief Well Pilot Holes — Industrial Park Levee [ Morrisey Yakel 15756.00 12/18/15
End of Drilling 9.6’ LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 9.6’ River Road, Council Bluffs, IA 3.25" HSA CME 55 PH-2
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-2 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
| light moist loose silty fill
_|yellowish sand |
brown U-1 6 i
| s2 | 5 B
light soft fat clay
brown loose | poorly trace fine gravel |
] graded S-3 4 |
5 sand large piece of 5
i with silt wood i
brown wet | medium| poorly alluvium P200 |
] dense | graded sS4 | 12 218 7.1% |
10 sand SP-SM| 10
| with silt i
__ loose B
] s5 | 7 B
15 15
] medium | poorly B
_ dense | graded P200 |
] sand trace silt S6 | 14 18.2 2.0% |
l20 SP 20
light loose B
gray L
] S-7 9 i
l2s 25
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 8.5’ Relief Well Pilot Holes — Industrial Park Levee [ Morrisey Yakel 15756.00 12/18/15
End of Drilling 9.6’ LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 9.6’ River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-2(contd.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-2 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
light wet loose | poorly alluvium |
gray graded |
] sand |
] P200 |
] trace silt S-8 10 22.7 4.9% |
30 SP 30
__ medium | poorly B
_ dense | graded P200 |
] sand S9 | 12 23.1 5.2% |
35 with silt SP-SM| 35
] P200 |
) S-10 | 16 20.6 6.0% |
40 SP-SM| 40
] very B
_ dense P200 |
] S-11 | 53 21.3 7.2% |
15 SP-SM| 45
] medium B
_| dense P200 |
] s-12 | 29 22.4 7.7% |
50 SP-SM| 50




ﬁ%?ﬁ "

Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 8.5’ Relief Well Pilot Holes — Industrial Park Levee [ Morrisey Yakel 15756.00 12/18/15
End of Drilling 9.6’ LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 9.6’ River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-2(contd.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-2 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
light wet | medium| poorly alluvium i
gray dense | graded |
] sand |
] with silt |
] s13 | 20 B
55 55
] P200 |
) S-14 | 22 18.9 7.0% |
60 SP-SM| 60
bottom of hole 60’
65 65
70 70
75 75




ﬁ%?ﬁ "

Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 12.5" | Relief Well Pilot Holes — Industrial Park Levee | Morrisey Kendle 15756.00 12/29/15
End of Drilling 11.17 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 14.1 River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-3
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-3 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | yq | qu [LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |(bpf)| (in.) | (%) | (pcf) | (tsf) [CLASS (ft.)
brown | moist soft silt fill
B trace sand u-1 6 B
] loose | silty I
| sand |
] s2 | 5 B
5 5
N soft [lean clay S-3 5 B
10 brown moist loose silty alluvium 10
| sand i
] wet B
] poorly B
] graded
- sand P200 |
| trace silt S-4 9 22.0 1.9% |
15 SP 15
B trace fine gravel | s-5 | 10 B
l20 20
gray poorly B
- graded P200 |
] sand S-6 8 25.6 5.2% |
25 with silt SP-SM| 25




R
Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 12.5" | Relief Well Pilot Holes — Industrial Park Levee | Morrisey Kendle 15756.00 12/29/15
End of Drilling 11.17 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 14.1 River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-3(cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-3 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
gray wet loose | poorly alluvium i
] graded |
] sand |
] with silt |
] medium | poorly B
_ dense | graded P200 |
] sand trace silt S-7 | 19 19.2 3.2% |
30 SP 30
__ poorly B
_ graded P200 |
] sand s-8 | 23 23.2 7.4% |
35 with silt SP-SM| 35
] P200 |
) S-9 16 21.6 5.9% |
40 SP-SM| 40
] dense B
] P200 |
] S-10 | 33 23.7 10.3% |
45 SP-SM| 45
] medium B
_| dense P200 |
] s-11 | 18 23.0 8.4% |
50 SP-SM| 50




R
Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 12.5" | Relief Well Pilot Holes — Industrial Park Levee | Morrisey Kendle 15756.00 12/29/15
End of Drilling 11.17 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 14.1 River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-3(cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-3 to 40 feet see Boring Location Plan grass 977 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
gray wet | medium | poorly alluvium i
] dense | graded |
] sand |
] with silt |
] s12 | 13 B
55 55
] dense P200 |
) S-13 | 37 22.3 8.0% |
60 SP-SM| 60
bottom of hole 60’
65 65
70 70
75 75
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 13.5" | Relief Well Pilot Holes — Industrial Park Levee | Morrisey Kendle 15756.00 12/30/15
End of Drilling 14.00 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 19.2’ River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-4
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-4 to 39 feet see Boring Location Plan grass 978’ 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
1 light moist firm |lean clay fill roots
_| grayish minor gravel |
brown iron and carbon | U-1 11 |
] stains
] much silt B
_| trace gravel LL=35|
] iron and carbon U-2 12 | 23.1(101.9 PI=10 |
5 stains ML 5
gray L
— minor silt u-3 4 B
_| grayish [ moist loose silty alluvium |
brown sand U-4 8 |
10 10
__ wet P200 |
) S5 6 29.3 13.8% |
15 SM 15
gray poorly B
_ graded B
i sand S-6 8 i
l2o with silt 20
] medium B
_| dense P200 |
] S-7 13 25.3 5.0% |
125 SP-SM 25
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 13.5" | Relief Well Pilot Holes — Industrial Park Levee | Morrisey Kendle 15756.00 12/30/15
End of Drilling 14.00 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 19.2° River Road, Council Bluffs, IA 3.25" HSA CME 55 PH-4(cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-4 to 39 feet see Boring Location Plan grass 978’ 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | yq | qu [LL/PI
(fry | CO-OR | MOIST. |CONSIST.| rype ORIGIN REMARKS TYPE |(bpf)| (in.) | (%) | (pcf) | (tsf) [CLASS (ft.)
gray wet | medium | poorly alluvium i
] dense | graded |
] sand |
] with silt |
] P200 |
i S-8 9 24.7 5.3% |
30 SP-SM| 30
] P200 |
] S9 | 18 235 5.4% |
35 SP-SM| 35
__ poorly B
- graded P200 |
) sand trace silt S-10 | 14 22.9 2.7% |
40 SP | 40
] well B
- graded P200 |
] sand s-11 | 10 15.6 7.2% |
45 with silt SW-SM| 45
] poorly B
a graded trace clay and silt P200 |
] sand 2" clay lens S-12 | 10 15.1 4.2% |
50 @49.8’ SP 50
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 13.5" | Relief Well Pilot Holes — Industrial Park Levee | Morrisey Kendle 15756.00 12/30/15
End of Drilling 14.00 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 19.2’ River Road, Council Bluffs, 1A 3.25" HSA CME 55 PH-4(cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-4 to 39 feet see Boring Location Plan grass 978’ 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
gray wet | medium | poorly alluvium i
] dense | graded |
] sand |
] s13 | 13 B
55 55
__ poorly B
_ graded P200 |
] sand s-14 | 23 25.2 5.6% |
50 with silt SP-SM| 60
bottom of hole 60’
65 65
70 70
75 75
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 8.5’ Relief Well Pilot Holes — Industrial Park Levee Gappa Yakel 15756.00 12/30/15
End of Drilling 10.5 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 10.5’ River Road, Council Bluffs, IA 3.25" HSA CME 750 PH-5
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-5 to 40 feet see Boring Location Plan grass 977.5 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SOIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST.| — rypp ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
brown moist firm |lean clay fill
] minor silt L
] trace gravel U-1 11 i
] appreciable silt B
u-2 11 i
5 gray moist | medium| silty alluvium 5
i sand i
] very poorly P200 |
_| moist graded trace silt u-3 8 | 232 45% |
] sand SP
| light wet poorly P200 |
| brownish graded S4 | 11 29.2 10.7% |
10 gray sand SP-SM| 10
| with i
a silt |
__ loose silty B
_ sand B
) S-5 6 |
15 15
- gray P200 |
] S-6 7 28.0 16.8% |
2o SM 20
] medium | poorly B
a dense | graded |
] sand S7 | 12 i
I25 with silt 25




R
Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 8.5’ Relief Well Pilot Holes — Industrial Park Levee Gappa Yakel 15756.00 12/30/15
End of Drilling 10.5 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 10.5 River Road, Council Bluffs, 1A 3.25" HSA CME 750 | PH-5(cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-5 to 40 feet see Boring Location Plan grass 977.5 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
gray wet | medium | poorly alluvium i
] dense | graded |
] sand |
] with silt |
] P200 |
) S-8 10 20.2 5.0% |
30 SP-SM| 30
] P200 |
) S-9 14 22.2 7.8% |
35 SP-SM| 35
] P200 |
) S-10 | 19 215 6.3% |
40 SP-SM| 40
] P200 |
] S-11 | 13 21.9 8.4% |
45 SP-SM| 45
] s12 | 19 B
50 50
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Thiele Geotech inc BORING LOG
WATER LEVEL OBSERVATIONS PROJECT DRILLER LOGGER JOB NO. DATE
During Drilling 8.5’ Relief Well Pilot Holes — Industrial Park Levee Gappa Yakel 15756.00 12/30/15
End of Drilling 10.5 LOCATION DRILLING METHOD DRILL RIG | BORING NO.
Cave-in 10.5 River Road, Council Bluffs, 1A 3.25" HSA CME 750 | PH-5(cont.)
LOCATION OF BORING TYPE OF SURFACE ELEVATION DEPTH
installed well TH-5 to 40 feet see Boring Location Plan grass 977.5 60’
VISUAL/MANUAL DESCRIPTION SAMPLE DATA LABORATORY DATA
DEP
DEP SoIL GEOLOGIC NO.& |SPT|REC| MC | v4 | qu |LL/PI
(ft.) COLOR | MOIST. |CONSIST. | rype ORIGIN REMARKS TYPE |[(bpf)| (in) | (%) |(pcf) | (tsf) [CLASS (ft.)
gray wet | medium | poorly alluvium i
] dense | graded |
] sand |
] with silt |
] P200 |
) S-13 | 26 20.2 6.6% |
55 SP-SM 55
__ dense B
] s-14 | 33 B
60 60
bottom of hole 60’
65 65
70 70
75| | s
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/2016
UNIT UNCONFINED SOIL CLASSIFICATION
BORING | SAMPLE | SAMPLE | SAMPLE | MOISTURE WEIGHT VOID | SAT. | COMPRESSION | ATTERBERG | PASS REMARKS
NO. NO. DEPTH DIA. CONTENT | WET | DRY | RATIO| (%) d. | STRAIN LIMITS #200
(ft.) (in.) (%) (pcf) | (pch) (€ (tsf) (%) LLI|PL]P| (%
B-1 s1 52
S2 355
S3 8.5-10 30.2 401| sm
S4 13.5-15 231 54| SP-SM
S5 18.5-20
S6 23525 17.4 23| sp
S7 28.5-30 305 141 sm
S8 33.5-35 19.4 6.6 SP-SM
S9 38.5-40 23.8 55| SP-SM
S10 | 43545 24.4 10.8 | sP-sm
S11 | 48550
s12 | 53555 30.1 264| sMm
S13 | 585-60
B-2 U-1 52
S2 235
S3 355
S4 8.5-10 218 7.1| SP-sM
S5 13.5-15
S6 18.5-20 18.2 20| sp
S7 23525
S8 28.5-30 22.7 49| sp
S9 33.5-35 231 52| SP-SM
S10 | 385-40 20.6 6.0| SP-SM
S11 | 43545 213 72| SP-SM
s12 | 48550 22.4 7.7] SP-sM
S13 | 53555
s14 | 585-60 18.9 7.0| SP-SM
B-3 U-1 52
S2 355
S3 8.5-10
S4 13.5-15 22.0 19| sp
S5 18.5-20
S6 23.5-25 25.6 52| SP-SM
S7 28.5-30 19.2 32| sp
S8 33.5-35 232 7.4] SP-SM
S9 38.5-40 216 59| SP-SM
S10 | 43545 23.7 10.3 | sP-sm
S11 | 48550 23.0 8.4| SP-SM
S12 | 53555
S13 | 585-60 22.3 8.0| SP-sM
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TP ¥ e cootoch inc SOIL TEST SUMMARY
Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/2016
UNIT UNCONFINED SOIL CLASSIFICATION
BORING | SAMPLE | SAMPLE | SAMPLE | MOISTURE WEIGHT VOID | SAT. | COMPRESSION | ATTERBERG | PASS REMARKS
NO. NO. DEPTH DIA. CONTENT | WET | DRY | RATIO| (%) d. | STRAIN LIMITS #200
(ft.) (in.) (%) (pcf) | (pch) (€ (tsf) (%) LLI|PL]P| (%
B-4 U-1 52
u-2 355 231 1255 | 101.9 | 0.653 96 35| 25| 10 ML
U3 6-7.5
U-4 8.5-10
S5 13.5-15 29.3 138 sm
S6 18.5-20
S7 23.5-25 25.3 50| SP-SM
S8 28.5-30 24.7 53| SP-SM
S9 33.5-35 235 54| SP-SM
S10 | 385-40 22.9 27| sP
S11 | 43545 15.6 7.2 SW-SM
s12 | 48550 15.1 42| sP
S13 | 53555
s14 | 585-60 25.2 56| SP-SM
B-5 U-1 52
u-2 355
U3 6-7.5 23.2 45| sp
S4 8.5-10 29.2 10.7 | sP-sm
S5 13.5-15
S6 18.5-20 28.0 168 sMm
S7 23.5-25
S8 28.5-30 20.2 50| spP
S9 33.5-35 22.2 78| SP-SM
S10 | 385-40 215 6.3| SP-SM
S11 | 43545 21.9 8.4| SP-SM
s12 | 48550
S13 | 53555 20.2 6.6 SP-SM
S14 | 585-60
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-3

Sample Description:
brown silty sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 100
# 40 100
# 100 95
# 200 40
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 n n n T -
~— i 0
90 k 10
P \ P
e 80 20 e
r r
(o} 70 \ 30 ¢
e e
n \ n
¢ o0 \ 40
p 50 \ 50 R
a \ e
S 40 t
s 60 a
i i
n 30 70 n
g e
20 g0 ¢
10 90
0 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-4

Sample Description:
brown sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 100
# 40 99
# 100 21
# 200 5.4
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 = o - | 0
90 \ 10
P \ P
e 80 \ 20 e
r r
c 70 \ 30 ¢
e \ e
n n
p 90 \ 40
p 50 50 R
a \\ e
s a0 t
S 60 a
i i
n 30 70 n
g e
20 go ¢
10 90
0 W 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/16
Sample Identification:
PH-1 S-6
Sample Description:
brown sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 94
3/8" 92
#4 90
# 10 84
# 20 64
# 40 28
# 100 5.1
# 200 2.3
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 0
90
~ 10
p N p
e 80 20 e
r r
(o} 70 N 30 ¢
e \ e
n n
t 60 40 t
p 50 \ 50 R
a \\ e
s 40 t
s \ 60
i i
n 30 70 n
g e
20 \ g0 °
10 \\\ 90
! o
0 1 ~'q‘ 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )
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Project Job No.

Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-7

Sample Description:
gray silty sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 99
# 20 93
# 40 73
# 100 40
# 200 14
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 — ” 0
‘J\
90 \\ 10
P \ P
o 80 \ 20 ¢
r \ r
c 70 30 ¢
e \ e
n \ n
t 60 40 t
p 50 50 R
a e
S 40 t
s 60 a
i i
n 30 \ 70 n
g \ e
20 d
\\ 80
10 90
0 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-8

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 98
#10 96
# 20 89
#40 64
# 100 19
# 200 6.6
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 *—0—0— 0 0
90 10
P 80 \\ P
e \ 20 ¢
r r
[« 70 30 ¢
e e
n \ n
t 60 40 t
p 50 50 R
a e
S 40 t
S 60 a
i \ i
n 30 70 n
g e
d
20 80
10 90
0 7 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-9

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 99
# 20 96
# 40 89
# 100 25
# 200 5.5
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 ﬁ\ J\ ?
N
90 10
P \ P
e 80 20 e
r r
(o} 70 ‘ 30 ¢
e \ e
n n
p 90 \ 40
p 50 50 R
a \\ e
s 40 t
S 60 a
i i
n 30 70 n
; \ :
20 \ go 9
\
10 \ 9
0 ﬁ 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-10

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 100
# 40 100
# 100 51
# 200 11
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 < - 0
90 \\ 10
P \ P
e 80 20 e
r r
[¢ 70 30 ¢C
e \\ e
n n
t 60 40
p 50 50 R
a \ e
s a0 t
S 60 a
i i
n 30 70 n
; \ :
20 \ go 9
10 \ 90
0 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-1 S-12

Sample Description:
gray silty sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 99
1/2" 99
3/8" 99
#4 98
# 10 94
# 20 83
# 40 60
# 100 30
# 200 26
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 0
\\l\
90 \ 10
P P
e 80 \ 20 e
r \ r
c 70 \ 30 ¢
e \ e
n n
t 60 40
p 50 50 R
a e
s a0 t
s \ 60 a
i i
n 30 70 n
g T e
20 go 9
10 90
0 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-4

Sample Description:
brown sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 100
# 40 100
# 100 33
# 200 7.1
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 = - = 0
90 \ 10
P \ P
e 80 20 e
r \ r
[¢ 70 30 ¢C
e \ e
n n
p 90 \ 40
p 50 50 R
a \ e
S a0 t
S 60 a
i i
n 30 70 n
) \ o
20 ‘\ 80 d
10 90
0 § 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 12/28/15
Sample Identification:
PH-2 S-6
Sample Description:
brown sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 99
#4 98
#10 94
# 20 81
#40 58
# 100 10
# 200 2.0
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 .—.—.* f
--4..._..--L\\; 0
90 \ 10
P P
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-8

Sample Description:
light gray sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
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# 20 94
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# 200 4.9
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 \ | ?
0
90 \ 10
P P
e 80 \ 20 e
r \ r
[¢ 70 30 ¢C
e e
n n
p 90 40
p 50 50 R
a \ e
S 40 t
S \ 60 a
i \ i
n 30 70 n
g \ :
20 go 9
10
\w 90
0 f 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
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( Lab No.: )




Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-9

Sample Description:
light gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 99
# 40 94
# 100 16
# 200 5.2
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UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-10

Sample Description:
light gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 99
# 20 95
# 40 82
# 100 14
# 200 6.0
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UNIFIED CLASSIFICATION SYSTEM
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-11

Sample Description:
light gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 99
# 40 97
# 100 22
# 200 7.2
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UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-12

Sample Description:
light gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 99
# 40 97
# 100 22
# 200 7.7
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UNIFIED CLASSIFICATION SYSTEM
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SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 12/28/15

Sample Identification:
PH-2 S-14

Sample Description:
light gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 99
# 10 97
# 20 89
# 40 65
# 100 11
# 200 7.0
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/16
Sample Identification:
PH-3 S-4
Sample Description:
brown sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 99
# 40 91
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# 200 1.9
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-3 S-6

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 99
#4 99
# 10 97
# 20 91
# 40 76
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# 200 5.2
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( Lab No.: )
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mject Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/16
Sample Identification:
PH-3 S-7
Sample Description:
gray sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 99
#4 99
# 10 98
# 20 93
# 40 74
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-3 S-8

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 99
# 20 91
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# 100 29
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( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-3 S-9

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-3 S-10

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-3 S-11

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
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# 20 98
# 40 88
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-3 S-13

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-4 S-5

Sample Description:
grayish brown silty sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 100
# 40 100
# 100 76
# 200 13.8
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 < - < 0
90 \\ 10
P N\ P
e 80 20 e
r r
[¢ 70 30 ¢C
e \ e
n n
p 90 \ 40
p 50 50 R
a e
s a0 t
S 60 a
i i
n 30 70 n
g e
20 go ¢
10 90
0 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-4 S-7

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-4 S-8

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
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( Lab No.: )
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-4 S-9

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
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( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/16
Sample Identification:
PH-4 S-10
Sample Description:
gray sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 99
#10 98
# 20 97
#40 93
# 100 6.0
# 200 2.7
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 ; } 0
~—
90 10
P P
e 80 20 o
r r
c 70 30 ¢C
e \\ e
n n
¢ % \ 40
p 50 50 R
a \ e
S 40 t
S 60 a
i i
n 30 70 n
g e
20 go 9
10 90
: T~
0 ; 1‘ 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-4 S-11

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
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mject Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/16
Sample Identification:
PH-4 S-12
Sample Description:
gray sand

SIEVE ANALYSIS

Size % Finer
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( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-4 S-14

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00
Location Date
River Road, Council Bluffs, 1A 1/5/16
Sample Identification:
PH-5 U-3
Sample Description:
gray sand

SIEVE ANALYSIS

Size % Finer
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Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-4

Sample Description:
light brownish gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
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90 \\ 10
P N\ P
e 80 20 e
r r
[¢ 70 30 ¢C
e \ e
n n
p 90 \ 40
p 50 50 R
a e
S 40 t
S 60 a
i i
n 30 70 n
g e
20 go 9
10 \ 90
0 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )




Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-6

Sample Description:
gray silty sand

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 100
# 20 100
# 40 100
# 100 57
# 200 16.8
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 a 3 = a
90 \\ 10
P \ P
e 80 20 e
r r
[¢ 70 30 ¢C
e \ e
n n
p 90 \ 40
p 50 50 R
a \ e
S 40 t
S \ 60 a
i i
n 30 \\ 70 n
g \ e
20 go 9
10 90
0 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-8

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 99
#4 98
# 10 97
# 20 92
# 40 57
# 100 20
# 200 5.0
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 ; 0
—\. ;
90 10
P \ P
e 80 \ 20 o
r \ r
(o} 70 \ 30 ¢
e \ e
n n
¢ 60 \ 40 ¢
p 50 \\ 50 R
a \ e
S 40 t
S 60 a
i i
n 30 70 n
g e
20 go 9
10 \\ 90
0 W 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-9

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 98
# 10 97
# 20 95
# 40 78
# 100 22
# 200 7.8
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 o ; 0
4~—$-—._..-‘
90 10
P \\ P
80 20
e \ e
r \ r
c 70 30 ¢C
e e
n n
t 60 40 t
p 50 50 R
a \ e
S 40 t
s \ 60 a
i i
n 30 70 n
0 \ :
20 \ go 9
N
10 90
0 § 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )




A
Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-10

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 100
# 10 96
# 20 90
# 40 81
# 100 17
# 200 6.3
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
e \ n
90 \ 10
N
P N P
80 \
e 20 e
r \ r
[¢ 70 30 ¢C
e e
n n
t 60 40
p 50 50 R
a \ e
S 40 t
S \\ 60 a
i i
n 30 70 n
g e
20 go 9
10 90
0 W 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )




Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-11

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 99
#4 98
#10 93
#20 80
#40 67
# 100 17
# 200 8.4
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 r 0
\\k
90 \ 10
P 80 \ 20 P
e e
r \ r
[¢ 70 30 ¢C
e e
n \ n
t 60 40 t
p 50 50 R
a e
s a0 t
S 60 a
i i
n 30 70 n
g e
d
20 \ 80
10 \‘ 90
0 § 100
100 10 1 0.1 0.01
GRAIN SIZE (mm)
UNIFIED CLASSIFICATION SYSTEM
COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES

SAND

( Lab No.: )




Mg
T@fgg?ﬁieie Geotech inc GRAIN SIZE CURVE

Project Job No.
Relief Well Pilot Holes - Industrial Park Levee 15756.00

Location Date

River Road, Council Bluffs, 1A 1/5/16

Sample Identification:
PH-5 S-13

Sample Description:
gray sand with silt

SIEVE ANALYSIS

Size % Finer
1" 100
3/4" 100
1/2" 100
3/8" 100
#4 99
# 10 94
# 20 81
# 40 69
# 100 20
# 200 6.6
3" 11/2" 1" 3/4" #4 #10 #20 #40 #100 #200
100 D D e
L\\l\ 0
90 \ 10
P P
e 80 \ 20 e
N
r N r
c 70 \‘ 30 ¢
e \ e
n n
p 90 \ 40
p 50 \ 50 R
a \ e
S a0 t
S \ 60 a
i i
n 30 \ 70 n
g e
20 go ¢
10 90
0 W 100
100 10 1 0.1 0.01

GRAIN SIZE (mm)

UNIFIED CLASSIFICATION SYSTEM

COARSE GRAVEL FINE GRAVEL COARSE MEDIUM SAND FINE SAND FINES
SAND

( Lab No.: )
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Displacement (ft)

20.
Time (sec)
WELL TEST ANALYSIS
Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLYV Pro 4.0\TH-1.aqt
Date: 01/15/16 Time: 12:45:48
PROJECT INFORMATION
Company: Thiele Geotech
Client: Griffin Dewatering
Project: 15756.00
Test Well: TH-1
Test Date: 1/7/16
AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (New Well)
Initial Displacement: 8.13 ft Static Water Column Height: 40. ft
Total Well Penetration Depth: 40. ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.66 ft
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.0001556 ft/sec y0 = 3.886 ft




10. ——

Displacement (ft)
|_\

4. 8. 12. 16.
Time (sec)

20.

WELL TEST ANALYSIS

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLYV Pro 4.0\TH-2a.aqt

Date: 01/15/16

Time: 11:52:04

Company: Thiele Geotech
Client: Griffin Dewatering
Project: 15756.00

Test Well: TH-2

Test Date: 1/8/16

PROJECT INFORMATION

Saturated Thickness: 100. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 8.13 ft

Total Well Penetration Depth:

Casing Radius: 0.167 ft

WELL DATA (TH-2)

Static Water Column Height: 100. ft

40. ft Screen Length: 10. ft
Well Radius: 0.0833 ft

Gravel Pack Porosity: 0.

Aquifer Model: Unconfined
K =0.0002413 ft/sec

SOLUTION

Solution Method: Bouwer-Rice

y0 = 12.17 ft
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b

o
|

=
(m)
[m]

o
=

Displacement (ft)

0.01

0001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |

Time (sec)

WELL TEST ANALYSIS

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLYV Pro 4.0\TH-3.aqt
Date: 01/15/16 Time: 11:52:53

PROJECT INFORMATION

Company: Thiele Geotech
Client: Griffin Dewatering
Project: 15756.00

Test Well: TH-3

Test Date: 1/8/16

AQUIFER DATA
Saturated Thickness: 100. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (TH-3)

Initial Displacement: 8.13 ft Static Water Column Height: 14.51 ft
Total Well Penetration Depth: 40. ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.0833 ft
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0002368 ft/sec y0 = 2.032 ft
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Displacement (ft)

Time (sec)

WELL TEST ANALYSIS

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLYV Pro 4.0\TH-4.aqt
Date: 01/15/16 Time: 11:53:15

PROJECT INFORMATION

Company: Thiele Geotech
Client: Griffin Dewatering
Project: 15756.00

Test Well: TH-4

Test Date: 1/8/16

AQUIFER DATA
Saturated Thickness: 11.72 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (TH-4)

Initial Displacement: 8.13 ft Static Water Column Height: 100. ft
Total Well Penetration Depth: 40. ft Screen Length: 10. ft
Casing Radius: 0.0833 ft Well Radius: 0.0833 ft
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0002486 ft/sec y0 = 2.094 ft




i@ Thicle Geotech Inc

BORING LOG

BOREHOLE NO.:
TOTAL DEPTH:

SURFACE ELEVATION: 977 ft. MSL

PH-1
40 ft.

PROJECT INFORMATION

DRILLING INFORMATION

PROJECT:Industrial Park Levee
SITE LOCATION:River Road, Council Bluffs, IA

JOB NO.:15756.00
LOGGED BY: Seth Yakel

PROJECT MANAGER: Kristle Beaudet

DATE DRILLED: 12/29/2015

DRILLING CO.: Thiele Geotech, Inc.
DRILLER: Brian Gappa

RIG TYPE: CME 750

METHOD OF DRILLING: 4.25" ID HSA
SAMPLING METHODS:Std. SPT
HAMMER WT./DROP: 140 Ib., 30 in.

NOTES:

sz Water Level During Drilling: 10 ft.
w» Static Water Level: 14.8 ft.

Latitude:
Longitude:
- = E\ o 3‘ %)) —
S |28|2s(8| = | 2| 5|8 _3 BORING WELL 53
= |E IS = = | =2 RZ I <} s
8 85(88|8% o |ag|o |2 | SOLDESCRIPTION | ¢ E COMPLETION DESCRIPTION | = =
o mZ|nl|a %) £ =| s a L &
o 14 @) w =
0 N/A N/A : :
S-1 1 M VL | swm: 0-8' - Grayish brown, silty Expandable,
, 1 sand with t_rqce gr_avel, iron and Lockable Plug
i 1 carbon staining [Fill material] Suface Seal: 2' dia. | 975
concrete pad 5"
] thick with bentonite |
182 'i’ chips to bottom of |-
5 2 protective casing.
q — 970
53 > VM L SM: 8-13' - Brown, silty sand with
T 5 iron and carbon staining ~
104 3 w Grout: Grout:
b Cement/Bentonite
| 6 gal. water:94 Ib. | gee
cement:5 Ib.
S-4 3 MD [ SP-SM: 13-18.5' - Brown, poorly bentonite powder
. 10 graded sand with silt ~
15 1 Casing: EMI 2"
b nom. dia. sch. 40 |-
i PVC, flush L 960
threaded
|s5 3 SP: 18.5-28' - Brown, poorly I B
6 gradedsand |00t
-20 — 4 | T T T e ASAl ASAY L
1 el —1 [=3 Bentonite Plug: 95
7 A R PO O O =1 (=3 WyoBen 3/8" dia. [~
1s6 4 eletetetd =1 (=3 bentonite chips
4 | e =1 [=1
25 — 5 E E -
’ el [RRSNIRRY Sand/Gravel Pack: |
1T 0 ettt Unimin 12/20 — 950
N Y N A K AR I R LRGN quartz sand o
S VL | SM:28-33' - Brown, silty sand [-]:1-]

Page 1 of 2




M@ BORING LOG
e BOREHOLE NO.: PH-1
o B ;
: TOTAL DEPTH: 40 ft.
j8 Thicle Geotech Inc SURFACE ELEVATION: 977 ft. MSL

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Industrial Park Levee DRILLING CO.: Thiele Geotech, Inc.
SITE LOCATION:River Road, Council Bluffs, IA| DRILLER: Brian Gappa
JOB NO.:15756.00 RIG TYPE: CME 750
LOGGED BY: Seth Yakel METHOD OF DRILLING: 4.25" ID HSA
PROJECT MANAGER: Kristle Beaudet SAMPLING METHODS:Std. SPT
DATE DRILLED: 12/29/2015 HAMMER WT./DROP: 140 1b., 30 in.
NOTES: sz Water Level During Drilling: 10 ft.
w» Static Water Level: 14.8 ft.
Latitude:
Longitude:
- o5l o > . o ey X% c —~
E, 29 2<|8. £ aE| 2 5 -3 BORING WELL So
2 §§ §8 8S| E|Zg| 3|2 | SOLDESCRIPTION | ¢ & COMPLETION | DESCRIPTION | & 2
[a & 2 = | 2 8 ) =
“s7 ) R B
30 — HHHHH 0 SRR : o -
1 I 0 e : : Well Screen: EMI
8 el : 2" nom. dia. sch. [~
| B 40 PVC, flush L ass
:: :: :: :: threaded, 0.010"
b “33.40' - Brown. 0oor TTT milled slots -
s § Bl HHHE i
35 —| 13 -
g — 940
1 6 Bottom Cap: EMI
189 8 2" nom. dia. sch. |-
40 PVC, flush

-40

Page 2 of 2



i@ Thicle Geotech Inc

BORING LOG

BOREHOLE NO.:
TOTAL DEPTH:

SURFACE ELEVATION: 977 ft. MSL

PH-2
40 ft.

PROJECT INFORMATION

DRILLING INFORMATION

PROJECT:Industrial Park Levee
SITE LOCATION:River Road, Council Bluffs, IA

JOB NO.:15756.00
LOGGED BY: Seth Yakel

PROJECT MANAGER: Kristle Beaudet

DATE DRILLED: 12/18/2015

DRILLING CO.: Thiele Geotech, Inc.
DRILLER: Daniel Morrissey

RIG TYPE: CME 55

METHOD OF DRILLING: 4.25" ID HSA
SAMPLING METHODS:Std. SPT
HAMMER WT./DROP: 140 Ib., 30 in.

NOTES:

sz Water Level During Drilling: 8.5 ft.
w» Static Water Level: 13.5 ft.

Latitude:
Longitude:
- = > . ) o) (2} -
S |28|2s(8| = | 2| 5|8 _3 BORING WELL 53
= |E IS = = | =2 RZ I <} s
5 85|88 §v h|ag| 5|2 | SOLLDESCRIPTION | ¢ g COMPLETION DESCRIPTION | g =
()] = = =) ) DL &
o x O w <=
0 N/A N/A
U-1 M L SM: 0-3' - Light yellowish brown, Expandable,
T silty sand [fill material] Lockable Plug
8 Suface Seal: 2' dia. |— 975
S-2 1 CH: 3-3.5' - Light brown, fat clay concrete pad 5"
] g | [fill material thick with bentonite |
{53 L | SP-SM:3.5-8.5' - Light brown, chips to bottom of |-
2 poorly graded sand with silt, protective casing.
-5 2 trace fine gravel [fill material]
E — 970
pv4 ] —
1S4 2 w MD [ SP-SM: 8.5-18' - Brown, poorly =
10 5 graded sand with silt
) ! Grout: Grout:
b Cement/Bentonite
| 6 gal. water:94 Ib. | gee
cement:5 Ib.
- | L bentonite powder |~
1S-5 3 L
3
7 4 Casing: EMI 2"
b nom. dia. sch. 40 |-
| PVC, flush L 960
threaded
MD [ SP:18-33'- Brown, poorly
156 g gradedsand  [.c.0.cLL ~
-20 — 8 N =1 [=3 -
1 el —1 [=3 Bentonite Plug: 95
7 A R PO O O =1 (=3 WyoBen 3/8" dia. [~
17 3 eletetetd =1 (=3 bentonite chips
3 e =1 | =7
25 — 6 E E -
’ el [RRSNIRRY Sand/Gravel Pack: |
1T 0 ettt Unimin 12/20 — 950
] eletettd quartz sand n
TITTTTTTI T'T'T'T't'

Page 1 of 2




BORING LOG

T BOREHOLE NO.: PH-2

v B '

. TOTAL DEPTH: 40 ft.

i 1 hiele Geotech Inc SURFACE ELEVATION: 977 ft. MSL

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Industrial Park Levee DRILLING CO.: Thiele Geotech, Inc.
SITE LOCATION:River Road, Council Bluffs, IA| DRILLER: Daniel Morrissey
JOB NO.:15756.00 RIG TYPE: CME 55
LOGGED BY: Seth Yakel METHOD OF DRILLING: 4.25" ID HSA
PROJECT MANAGER: Kristle Beaudet SAMPLING METHODS:Std. SPT
DATE DRILLED: 12/18/2015 HAMMER WT./DROP: 140 Ib., 30 in.
NOTES: sz Water Level During Drilling: 8.5 ft.
w» Static Water Level: 13.5 ft.
Latitude:
Longitude:
2 |log|lo P s g § 2 5§
= E__g E_g g,\; SlaEl 2|8 = S BORING WELL 29
2 |83 88|8° h|a@g| o |2 | SOLDESCRIPTION | @ € COMPLETION | DESCRIPTION | & =
[} ()] - = o ) QL &
“{s8 3 2900000 e I B B
PO Rl T el
72 e e N P P Well Screen: EMI
1 IECHERCNE 2" nom. dia. sch. [
| S 40 PVC, flush L 945
DO th_readed, 0.010"
S-9 8 MD | SP-SM: 33-40' - Light gray, milled slots
. 7 poorly graded sand with silt ~
-35 — 5 I~
. — 940
1 7 Bottom Cap: EMI
{s-10 7 2" nom. dia. sch. |-
40 40 PVC, flush

Page 2 of 2



i@ Thicle Geotech Inc

BORING LOG

BOREHOLE NO.:
TOTAL DEPTH:

SURFACE ELEVATION: 977 ft. MSL

PROJECT INFORMATION

DRILLING INFORMATION

PROJECT:Industrial Park Levee
SITE LOCATION:River Road, Council Bluffs, IA

JOB NO.:15756.00
LOGGED BY: Jeremy Kendle

PROJECT MANAGER: Kristle Beaudet

DATE DRILLED: 12/29/2015

DRILLING CO.: Thiele Geotech, Inc.
DRILLER: Daniel Morrissey

RIG TYPE: CME 55

METHOD OF DRILLING: 4.25" ID HSA
SAMPLING METHODS:Std. SPT
HAMMER WT./DROP: 140 Ib., 30 in.

NOTES:

sz Water Level During Drilling: 12.5 ft.
w Static Water Level: 14.9 ft.

Latitude:
Longitude:
- — E\ . 9 3\ %) —
S sl - | = Q2 | 9 o &
8 85(88|8% o |ag|o |2 | SOLDESCRIPTION | ¢ E COMPLETION DESCRIPTION | = =
o mZ|nl|a %) £ =| s a L &
0 N/A N/A -
U-1 M S ML: 0-2' - Brown, silt with trace Expandable,
, sand [fill material] Lockable Plug ~
8 Suface Seal: 2' dia. |— 975
L SM: 2-9' - Brown, silty sand [fill concrete pad 5"
] material] thick with bentonite [~
182 g chips to bottom of |-
5 5 protective casing.
B — 970
i CL: 9-9.5' - Brown, lean clay [fill B
183 g material] ~
- — L . - v :
10 3 SM: 9.5-12.5' - Brown, silty sand Grout: Grout:
b " Cement/Bentonite
| 6 gal. water:94 Ib. | gee
= | 1 {r 1 | B cement:5 Ib.
] SP: 12.5-23" - Brown, poorly BN bentonite powder [~
|54 3 gradedsand [ttt B
3 0 e
154 6 el Casing: EMI 2"
T !t et nom. dia. sch. 40 -
| BOO00 PVC, flush L 960
Telelated threaded
1ss5 4 00009000 _
5 trace fine gravel =1 (=1
-20 — 5 0 0 e =1 | =7 -
1 el —1 [=3 Bentonite Plug: 95
b Pov 2398 .G | =1 | =1 WyoBen 3/8" dia. [~
-SM: 23-28' - Gray, poorly — — . .
456 ‘11 graded sand with silt =4 =4 bentonite chips
-25 4 — = B
1 [RRS I8 Sand/Gravel Pack: |
b Unimin 12/20 — 950
| quartz sand o
T MD | SP:28-33'- Gray, poorly graded | e ¢ e e

Page 1 of 2




i@ Thicle Geotech Inc

BORING LOG

BOREHOLE NO.:
TOTAL DEPTH:

PH-3
40 ft.

SURFACE ELEVATION: 977 ft. MSL

PROJECT INFORMATION

DRILLING INFORMATION

PROJECT: Industrial Park Levee
SITE LOCATION:River Road, Council Bluffs, IA

JOB NO.:15756.00
LOGGED BY: Jeremy Kendle

PROJECT MANAGER: Kristle Beaudet

DATE DRILLED: 12/29/2015

DRILLING CO.: Thiele Geotech, Inc.
DRILLER: Daniel Morrissey

RIG TYPE: CME 55

METHOD OF DRILLING: 4.25" ID HSA
SAMPLING METHODS:Std. SPT
HAMMER WT./DROP: 140 Ib., 30 in.

NOTES:

sz Water Level During Drilling: 12.5 ft.
w Static Water Level: 14.9 ft.

Latitude:
Longitude:
- = > . o o) (2} -
£ %é 25184 El,2 2 8 -3 BORING WELL S 3
= |E S = = 2| o o =
2 |g5|cQ|3° K| &g || 2| SOILDESCRIPTION | § & COMPLETION DESCRIPTION | = =
o nwZz|lnl|ao ) Z|=|s %) L g
o x O w <=
SRtk :
_ 10 00000000
-30 9 %077 Well Screen: EMI
i e e L (N PRSI, 2" nom. dia. sch. -
| 40 PVC, flush L 945
.......... threaded, 0.010"
s-8 5 SP-SM: 33-40' - Gray, poorly milled slots
. graded sand with silt ~
10
35 13 I~
- — 940
1 8 Bottom Cap: EMI
189 3 2" nom. dia. sch. |-
40 PVC, flush

-40

Page 2 of 2




s BORING LOG
: . BOREHOLE NO.: PH-4
d TOTAL DEPTH: 39 ft.

MThiele Geotech Inc SURFACE ELEVATION: 978 ft. MSL
PROJECT INFORMATION DRILLING INFORMATION
PROJECT:Industrial Park Levee DRILLING CO.: Thiele Geotech, Inc.
SITE LOCATION:River Road, Council Bluffs, IA| DRILLER: Daniel Morrissey
JOB NO.:15756.00 RIG TYPE: CME 55
LOGGED BY: Jeremy Kendle METHOD OF DRILLING: 4.25" ID HSA
PROJECT MANAGER: SAMPLING METHODS:Std. SPT
DATE DRILLED: 12/30/2015 HAMMER WT./DROP: 140 Ib., 30 in.
NOTES: sz Water Level During Drilling: 13.5 ft.
w» Static Water Level: 11.8 ft.
Latitude:
Longitude:
s |log|lo P ; g § 8 s o
£ |2glec | | £ ~| 5|5 _©° BORING WELL S o
S |EE|E8|138| | QE| & | B 5 2 g <
2 |83|88|8% o |ag|g| 2| SOLDESCRIPTION | o & COMPLETION | DESCRIPTION | 3 =
o) n = | = s} %) = £
0
U-1 N/A M F CL: 0-8.5' - Light grayish brown, Expandable,
, lean cla_y with roots, minor_ ) Lockable Plug I~
i %ﬁ?‘é’fg’{tgr‘i’gl]a”d carbon staining Suface Seal: 2 dia. [ 975
concrete pad 5
] thick with bentonite |
{U-2 chips to bottom of |-
much silt, trace gravel protective casing.
_5_
: U-3 minor silt __ 970
Ju-4 L SM: 8.5-18' - Grayish brown, silty —
10 — sand
Grout: Grout:
b Cement/Bentonite
= | 6 gal. water:94 Ib. | gee
cement:5 Ib.
<] bentonite powder [~
|s5 2 W L
2
15 4 Casing: EMI 2"
b nom. dia. sch. 40 |-
i PVC, flush |
= = threaded 960
{56 2 graded sand wih st | — = .
-20 5 =1 [=3 B
T —1 = Bentonite Plug: 9%
1 =1 [=3 WyoBen 3/8" dia. [~
1S-7 1 Mo =1 | =1 bentonite chips
5 =1 | =1
-25 — 8 =1 | =1 ~
1 Sand/Gravel Pack: |
b Unimin 12/20 — 950
| quartz sand o

Page 1 of 2




i@ Thicle Geotech Inc

BORING LOG

BOREHOLE NO.:
TOTAL DEPTH:

SURFACE ELEVATION: 978 ft. MSL

PH-4
39 ft.

PROJECT INFORMATION

DRILLING INFORMATION

PROJECT: Industrial Park Levee

SITE LOCATION:River Road, Council Bluffs, IA

JOB NO.:15756.00

LOGGED BY: Jeremy Kendle
PROJECT MANAGER:

DATE DRILLED: 12/30/2015

RIG TYPE:

CME 55

DRILLING CO.: Thiele Geotech, Inc.
DRILLER: Daniel Morrissey

METHOD OF DRILLING: 4.25" ID HSA
SAMPLING METHODS:Std. SPT
HAMMER WT./DROP: 140 Ib., 30 in.
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i@ Thicle Geotech Inc

BORING LOG

BOREHOLE NO.:
TOTAL DEPTH:

SURFACE ELEVATION: 978 ft. MSL

PH-5
40 ft.

PROJECT INFORMATION

DRILLING INFORMATION

PROJECT:Industrial Park Levee
SITE LOCATION:River Road, Council Bluffs, IA

JOB NO.:15756.00

LOGGED BY: Seth Yakel

PROJECT MANAGER: Kristle Beaudet

DATE DRILLED: 12/30/2015

DRILLING CO.: Thiele Geotech, Inc.
DRILLER: Brian Gappa

RIG TYPE: CME 750

METHOD OF DRILLING: 4.25" ID HSA
SAMPLING METHODS:Std. SPT
HAMMER WT./DROP: 140 Ib., 30 in.
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BORING LOG

2 BOREHOLE NO.: PH-5
Vil .

L TOTAL DEPTH: 40 ft.
MThiele Geotech inc SURFACE ELEVATION: 978 ft. MSL

PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Industrial Park Levee DRILLING CO.: Thiele Geotech, Inc.
SITE LOCATION:River Road, Council Bluffs, IA| DRILLER: Brian Gappa
JOB NO.:15756.00 RIG TYPE: CME 750
LOGGED BY: Seth Yakel METHOD OF DRILLING: 4.25" ID HSA
PROJECT MANAGER: Kristle Beaudet SAMPLING METHODS:Std. SPT
DATE DRILLED: 12/30/2015 HAMMER WT./DROP: 140 Ib., 30 in.
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w» Static Water Level: 12.2 ft.
Latitude:
Longitude:
2 |log|lo P s g § 2 5§
= E__g E_g g,\; SlaEl 2|8 = S BORING WELL 29
2 |83 88|8° h|a@g| o |2 | SOLDESCRIPTION | @ € COMPLETION | DESCRIPTION | & =
[} ()] - = o ) QL &
“qss8 4 JHHE oo [ e B
Rl HH .
5 Well Screen: EMI
b 2" nom. dia. sch. ~
threaded, 0.010"
i milled slots B
1s-9 4 L
7
-35 — 7 =
g — 940
1 4 Bottom Cap: EMI
{s-10 7 2" nom. dia. sch. |-
40 PVC, flush

-40

Page 2 of 2



GRIFFIN

Contractor

Job Address:

Job #:

Dia of borehole:

Dia of well:
Screen Type:
Revert Used:

Water Table:

Delays - Explain:

Griffin Dewatering Corporation
6414 So. 84th Street
Omaha, NE 68127
(402) 331-5000

Judd Bros.

Council Bluffs la.

SOUTH RELIEF WELL LOCATION

24"

8!!

SS wire wrap

1-gal

11.5'

Breaking up frozen gravel pack in shipment bags

Date: 1/25/2016
Rig #: 4

Driller: Dave Lane

Helper: Clayton Juston
Branch: Omaha

Depth of Hole 60'

Length of well: 17

Length of screen: 36 + 5' sump

Well Yield:

Total Footage Drilled today: 60"

No. of wells installed today:

Drill hole = 60' deep Set bottom of casing at 57"

well # 1 far South well WELL LOG
Depth Formation Depth Formation
0-4 fine dry sand
4-11.5 dark clay
11.5- 30 very fine brown sand
30- 35 medium to coarse clean sand
34- 45 fine gray clean sand
45-55 medium to fine clean sand
55-57 broken gray clay lense
57-60 very fine gray sand
Dave Lane
Driller

Verified Contractor




GRIFFIN

Contractor

Griffin Dewatering Corporation
6414 So. 84th Street

Omaha, NE 68127
(402) 331-5000

Judd Brothers

Job Address:

Council Bluffs la

Ameristar

Job #:

North TEST WELL LOCATION

Dia of borehole:

24"

Dia of well:

8!!

Screen Type:

SS - wire wrap

Revert Used:

1 gal

Water Table:

12'

Delays - Explain:

gravel pack frozen in shipping bags

Date: 1/27/2016
Rig #: 4
Driller: Dave L
Helper: Derek B
Branch: Omaha Ne.
Depth of Hole 60'
Length of well:

Length of screen: 37'

Well Yield:

Total Footage Drilled today: 60"

No. of wells installed today:

Set bottom of casing at 37"

Well 2 North end WELL LOG
Depth Formation Depth Formation
0-2 top soil
2-3' gravel fill
3-10' gray clay
10-12' fine dry sand "12' water table"
12-30' fine brown sand
30-34 coarse sand, trace gravel
34-45 medium to fine sand
45-49 coarse sand
49-53 fine gray sand Dave Lane
53-54 light gray clay lense Driller
54-60 fine graysand= TD

Verified Contractor
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Operations and Maintenance Manual

Date

Inspection Report

Type of Inspection:

] Routine

] Periodic

If after the storm event, what was the precipitation?

If after flood event, what was the water rise?

Inspector

1 After Event

] Other:

Overall System Rating

A

IPL

[J Acceptable

(1 Minimally Acceptable
[J Unacceptable

Stormwater Pump Station
[J Acceptable

(1 Minimally Acceptable
[J Unacceptable

North Stormwater Drainage Structure
(1 Acceptable

L1 Minimally Acceptable

[J Unacceptable

Stemwall

(1 Acceptable

L1 Minimally Acceptable
[J Unacceptable

B. River Road Outfall
L] Acceptable
1 Minimally Acceptable
[J Unacceptable

D. South Stormwater Drainage Structure
L] Acceptable
1 Minimally Acceptable
[J Unacceptable

F. Ameristar Boat Slip Sheet Pile Wall
1 Acceptable
L1 Minimally Acceptable
[J Unacceptable

H. Encroachments within Levee Prism
1 Acceptable
L1 Minimally Acceptable
[J Unacceptable

Page 1
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Operations and Maintenance Manual

Action Items
Item Inspection Comments Supervisor/Maintenance Crew Date Repaired
No. Comments




Operations and Maintenance Manual

General Instructions for the Inspection
Purpose:

The primary purpose of these inspections is to prevent loss of life and catastrophic damages. Inspections
should assure that Flood Damage Reduction structures and facilities are continually maintained and operated
as necessary to obtain the maximum benefits.

Types of Inspections:

¢ Routine Inspections are intended to verify proper maintenance, owner preparedness, and component
operation.

o Periodic Inspections are intended to verify proper maintenance and component operation and to
evaluate operational adequacy, structural stability, and safety of the system. Periodic Inspections
evaluate the system'’s original design criteria vs. current design criteria to determine potential
performance impacts, evaluate the current conditions, and compare the design loads and design
analysis used against current design standards. This is to be done to identify components and features
for the sponsor that need to be monitored more closely over time or corrected as needed. (Periodic
Inspections are used as the basis of risk assessments.)

o After Event Inspections are intended to verify damage to the levee system or component operation as
a result of a flood or major storm event. This is to be done to identify components and features that
may need to be monitored more closely over time or corrected as needed prior to the next routine
Inspection.

Inspection Boundaries:

Inspections should be conducted so as to rate each Flood Damage Reduction "Segment™ of the system with
the levee easement. A flood damage reduction segment is defined as a discrete portion of a flood damage
reduction system that is operated and maintained by a single entity. A flood damage reduction segment can be
made up of one or more features (levee, floodwall, outfall locations, etc). Damages to City Infrastructure at
the River Road Outfall shall be reported immediately to the City.

Individual Item / Component Ratings:

Assessment of individual components rated during the inspection should be based on the criteria provided in
the inspection report below, though inspectors may incorporate additional items into the report based on the
characteristics of the system. The assessment of individual components should be based on the following
definitions.

e Acceptable Item: The inspected item is in satisfactory condition, with no deficiencies, and will
function as intended during the next flood event.

o Minimally Acceptable Item: The inspected item has one or more minor deficiencies that need to be
corrected. The minor deficiency or deficiencies will not seriously impair the functioning of the item
as intended during the next flood event.

e Unacceptable Item: The inspected item has one or more serious deficiencies that need to be corrected.
The serious deficiency or deficiencies will seriously impair the functioning of the item as intended
during the next flood event.



Operations and Maintenance Manual

Overall Segment / System Ratings:

Determination of the overall system rating is based on the definitions below. Note that an Unacceptable
System Rating may be either based on an engineering determination that concluded that noted deficiencies
would prevent the system from functioning as intended during the next flood event, or based on a
demonstrated lack of commitment or inability to correct serious deficiencies in a timely manner.

o Acceptable System: All items or components are rated as Acceptable.

e Minimally Acceptable System: One or more items are rated as Minimally Acceptable or one or more
items are rated as Unacceptable and an engineering determination concludes that the Unacceptable
items would not prevent the segment / system from performing as intended during the next flood
event.

e Unacceptable System: One or more items are rated as Unacceptable and would prevent the segment /
system from performing as intended, or a serious deficiency noted in past inspections (which had
previously resulted in a minimally acceptable system rating) has not been corrected within the
established timeframe, not to exceed two years.

Reporting:

After the inspection, the inspector is responsible for assembling an inspection report (or a summary report if it
was a Periodic Inspection) including the following information:

e All sections of the report template used during the inspection, including the cover and pre-inspection
materials. (Supplemental data collected, and any sections of the template that weren't used during the
inspection do not need to be included with the report.)

e Photos of the general system condition and noted deficiencies.

e A plan view drawing of the system, with stationing, to reference locations of items rated less than
acceptable.

e The relative importance of the identified maintenance issues should be specified in the transmittal
letter.

If the Overall System Rating is Minimally Acceptable, the report needs to establish a timeframe for correction
of serious deficiencies noted (not to exceed two years).

Notification:
Reports are to be disseminated as follows within 30 days of the inspection date.

o If the Overall System Rating is Acceptable reports need to be provided to the local sponsor and
OWners.

o If the Overall System Rating is Minimally Acceptable reports need to be provided to the local
sponsor, owners, state emergency management agency, and county emergency management agency.

o If the Overall System Rating is Unacceptable reports need to be provided to the local sponsor,
owners, state emergency management agency, county emergency management agency, FEMA
region.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

IPL General

The levee has a good grass cover with little or no unwanted vegetation (trees,
bushes, or undesirable weeds) and has been recently mowed. Additionally, a 15’
vegetation free zone is maintained to protect the external limits of the levee cross
section.

Unwanted
" Vegetation Growth M

Minimal number of trees (2” diameter or smaller) and /or brush present on the levee
or within the 15’ zone, that will not threaten the integrity of the project but which
need to be removed.

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in
diameter) is present within the zones described above and must to be removed to
reestablish or ascertain levee integrity

There is good coverage of sod over the levee.

2. Sod Cover

Approximately 25% of the sod cover is missing or damaged over a significant
portion or over significant portions of the levee embankment. This may be the
result of over-grazing or feeding on the levee, unauthorized vehicular traffic,
chemical or insect problems, or burning during inappropriate seasons.

Over 50% of sod cover is missing or damaged over a significant portion or portions
of the levee embankment

No trash, debris, unauthorized farming activity, structures, excavations, or other
obstructions present within the easement area. Encroachments have been previously
reviewed by a qualified Engineer, and it was determined that they do not diminish
proper functioning of the levee.

3. Encroachment

Trash, debris, unauthorized farming activity, structures, excavations, or other
obstructions present, or inappropriate activities noted that should be corrected but
will not inhibit operations and maintenance or emergency operations.
Encroachments have not been reviewed by a qualified Engineer.

Unauthorized encroachments or inappropriate activities noted are likely to inhibit
operations and maintenance, emergency operations, or negatively impact the
integrity of the levee.

No slides, sloughs, tension cracking, slope depressions, or bulges are present.

4. Slope Stability M

Minor slope stability problems that do not pose an immediate threat to the levee
embankment.

Surficial instabilities that require more than typical or periodic repair and that
threatens levee integrity.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

A professional familiar with levee stability has determined that no slides are
present.

Internal Slope
" Stability

Signs of deep seated instability cannot be determined from site assessment.

Evidence of deep seated sliding that threatens levee integrity that requires repairs.

No active erosion or undermining observed on the landward or on the riverward
side of the levee.

Erosion/ Bank

There are areas where active erosion is occurring or has occurred on or near the
levee embankment, but levee integrity is not threatened.

" Caving

Erosion, undermining, or caving is occurring or has occurred along the toes that
threatens the stability and integrity of the levee. The erosion or caving has
progressed into the levee section or into the extended footprint of the levee
foundation and has compromised the levee foundation stability.

No observed depressions in crown. Records exist and indicate no unexplained
historical changes.

7. Settlement M

Minor irregularities that do not threaten integrity of levee. Records are incomplete
or inclusive

Obvious variations in elevation over significant reaches. No records exist or records
indicate that design elevation is compromised

There are no ruts, pot holes, or other depressions on the levee. No evidence of levee
settlement. The levee crown, embankments, and access road crowns are well
established and drain properly without any ponded water.

8. Depression/ Rutting

Some minor depressions in the levee crown, embankment, or access roads that will
not threaten the integrity of the levee.

There are depressions or ruts greater than 6 inches deep that could threaten levee
integrity.

No animal burrows present on the levees.

9. Animal Burrows

There is evidence of animal burrowing, however, disturbances are shallow and
would not threaten levee integrity during a flood.

There are burrows present which extend into the levee embankment or are in close
proximity to the land side toe of embankment. Immediate maintenance is required
to fill existing burrows to restore levee integrity.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item

Rating

Evaluation

Locations/Notes/ Recommendations

10. Riprap

Existing riprap is properly maintained and is undamaged. The rip rap is not
displaced, of sound quality and no scour occurred.

No or minimal rip rap displacement or scouring activity that could undercut banks,
erode embankments, or restrict desired flow.

Meandering and/or scour activity is undercutting banks, significant amount of
riprap is displaced, eroding embankments, or impairing flows by causing
turbulence.

Warren Toe
" Drainage Systems

Toe drainage systems necessary for maintaining segment / system stability during
high water functioned properly during the last flood event and no sediment is
observed in horizontal system. Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance
records indicate reaular cleaning

Toe drainage systems is damaged and may become clogged if not repaired.
Maintenance records are incomplete or indicate irregular cleaning.

Toe drainage systems necessary for maintaining segment / system stability during
flood events have fallen into disrepair or have become clogged. No maintenance
records.

Ameristar Under
12. Slab Drainage
Systems

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.

Under slab drainage system necessary for maintaining segment / system stability
during high water functioned properly during the last flood event and no sediment is
observed in horizontal system. Nothing is observed which would indicate that the
drainage systems won't function properly during the next flood, and maintenance
records indicate sump pumps are working properly.

Under slab drainage system is damaged and may become clogged if they are not
repaired. Sump pumps are not working but emergency pumps are available if
needed.

Under slab drainage systems has fallen into disrepair or have become clogged.
Sump pumps are not working and emergency backup pumps are not available.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

Ameristar Relief

Pressure relief wells necessary for maintaining segment / system stability during
high water functioned properly during the last flood event. Nothing is observed
which would indicate that the well systems won't function properly during the next
flood and outlets are free of debris. Wells have been pumped tested within the past
5 years and documentation is provided. Piezometers metal flush mount covers and
PVC pipe caps are present

13. Wells/Piezometer
Well Systems

Pressure relief wells are damaged and may become clogged if they are not repaired.
Maintenance records are incomplete or indicate irregular pump testing. Piezometer
well covers are missing or damaged.

Pressure relief wells necessary for maintaining segment / system stability during
flood events have fallen into disrepair or have become clogged. No documentation
of the required pump testing.

Cargill Relief

Pressure relief wells necessary for maintaining segment / system stability during
high water functioned properly during the last flood event. Nothing is observed
which would indicate that the well systems won't function properly during the next
flood and outlets are free of debris. Wells have been pumped tested within the past
5 years and documentation is provided. Piezometers metal flush mount covers and
PV/C nipbe caps are present.

14. Wells/Piezometer
Well Systems

Pressure relief wells are damaged and may become clogged if they are not repaired.
Maintenance records are incomplete or indicate irregular pump testing. Piezometer
well covers are missing or damaged.

Pressure relief wells necessary for maintaining segment / system stability during
flood events have fallen into disrepair or have become clogged. No documentation
of the required pump testing.

No evidence or history of unrepaired seepage, saturated areas, or boils.

15. Seepage M

Evidence or history of minor unrepaired seepage or small saturated areas at or
beyond the landside toe but not on the landward slope of levee. No evidence of soil
transport

Evidence or history of active seepage, extensive saturated areas, or boils.

There are no deviations from the as-built plans.

16. Deviation from As-

There are minor deviations from the as-built plans that would not affect the
functionality of the levee.

Built Plans

There are major deviations from the as-built plans that could affect the functionality
of the levee. Additional engineering analyses are recommended.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

Warren Outfall Stormwater Drainage Structure (STA 214 + 50)

Flap gate opens and closes easily with minimal leakage. Gate shows no corrosion
and has been maintained.

1. Flap Gate

Gate will not fully open or close due to obstructions that can be easily removed, or
has corrosion damage that requires maintenance.

Gate is missing, has been damaged, or has deteriorated and needs repair.

Negligible spalling, scaling or cracking. If the concrete surface is weathered, rough
to the touch, or holds moisture, it is still satisfactory but should be seal coated to
prevent freeze/ thaw damage.

2. Concrete Surfaces

Spalling, scaling, and open cracking present, but the immediate integrity or
performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/scaling is necessary to prevent additional damage during periods of freezing
and thawina.

Surface deterioration or deep, controlled cracks are present that result in an
unreliable structure.

No scouring, erosion, or undermining is occurring near the structure.

Foundation of
" Concrete Structures

Scouring or erosion is occurring near the footing of the structure, but is not close
enough to affect the structure stability during the next flood.

Scouring or undermining at the foundation of the structure has affected the
structural integrity.

Gates open and close freely with minor leakage. Sill is free of sediment and other
obstructions. Gates and lifters have been maintained.

4. Sluice Gates M

Gates have been damaged or have deteriorated, and open and close with resistance
or binding. Leakage quantity is controllable and is not a threat to project
performance. Maintenance is required.

Gates do not open or close. Gate, stem, lifter and/or guides may be damaged or
corroded.

Operators for Sluice

All manual operators are in good working condition and are capable of opening and
closing the gate properly. Preventative maintenance is being performed and the
system is tested periodically.

Gates M

Manual gate operators are operational with minor deficiencies, but should perform
through the next period of usage.

Manual gate operators are not operational.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.



Operations and Maintenance Manual

Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

No active erosion or bank caving observed on the landward or on the riverward side
of the levee.

Erosion of Inlet/

There are areas where active erosion is occurring or has occurred on or near the
levee embankment, but levee integrity is not threatened.

" Discharge Areas

Erosion or caving is occurring or has occurred that threatens the stability and
integrity of the levee. The erosion or caving has progressed into the levee section or
into the extended footprint of the levee foundation and has compromised the levee
foundation stability.

There is little to no debris, sediment, or vegetation blocking the culverts, inlets, or
discharge areas. The channel capacity for designed flow is not affected.

Blockage of
" Culverts

Debris, sediment, or vegetation blocks less than 10 percent of the culvert opening,
but must be removed.

Accumulated debris, sediment, or vegetation blocks more than 10 percent of the
culvert opening, impairing the culvert’s capacity and hydraulic effectiveness.

There are no breaks, holes, cracks in the culvert that would result in significant
water leakage.

8. Culverts M

There are breaks, holes, cracks in the culvert that would result in water leakage and
need to be repaired, but do not threaten the integrity of the project.

Culvert has deterioration and/or has significant leakage such that it threatens the
integrity of the levee.

Existing riprap protection is properly maintained and is undamaged. Riprap clearly
visible.

Riprap revetments
9. of inlet/discharge

No riprap displacement or scouring activity that could undercut banks, erode
embankments, or restrict desired flow. Unwanted vegetation must be cleared and
sprayed with an appropriate herbicide.

areas

Dense brush, trees, or grasses hide the rock protection, or meandering and/or scour
activity is undercutting banks, eroding embankments, or impairing channel flows by
causing turbulence or shoaling,.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.

10
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Rated Item Rating Evaluation Locations/Notes/ Recommendations
Cargill Outfall Stormwater Drainage Structure (STA 222+10)
A Flap gate opens and closes easily with minimal leakage. Gate shows no corrosion
and has been maintained.
1. Flap Gate M Gate will not fully open or close due to obstructions that can be easily removed, or
has corrosion damage that requires maintenance.
U Gate is missing, has been damaged, or has deteriorated and needs repair.
Negligible spalling, scaling or cracking. If the concrete surface is weathered, rough
A to the touch, or holds moisture, it is still satisfactory but should be seal coated to
prevent freeze/ thaw damage.
Spalling, scaling, and open cracking present, but the immediate integrity or
2. Concrete Surfaces M performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/scaling is necessary to prevent additional damage during periods of freezing
and thawina.
Surface deterioration or deep, controlled cracks are present that result in an
unreliable structure.
No scouring, erosion, or undermining is occurring near the structure.
5 Foundation of Scouring or erosion is occurring near the fpoting of the structure, but is not close
" Concrete Structures enouq_h to affect the_st_ructure stability d_urlnq the next flood.
U Scouring or undermining at the foundation of the structure has affected the
structural integrity.
A Gates open and close freely with minor leakage. Sill is free of sediment and other
obstructions. Gates and lifters have been maintained.
Gates have been damaged or have deteriorated, and open and close with resistance
4. Sluice Gates M or binding. Leakage quantity is controllable and is not a threat to project
performance. Maintenance is required.
U Gates do not open or close. Gate, stem, lifter and/or guides may be damaged or
corroded.
All manual operators are in good working condition and are capable of opening and
A closing the gate properly. Preventative maintenance is being performed and the
5 Operators for Sluice system is tested periodically.
" Gates M Manual gate operators are operational with minor deficiencies, but should perform
through the next period of usage.
Manual gate operators are not operational.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

No active erosion or bank caving observed on the landward or on the riverward side
of the levee.

Erosion of Inlet/

There are areas where active erosion is occurring or has occurred on or near the
levee embankment, but levee integrity is not threatened.

" Discharge Areas

Erosion or caving is occurring or has occurred that threatens the stability and
integrity of the levee. The erosion or caving has progressed into the levee section or
into the extended footprint of the levee foundation and has compromised the levee
foundation stability.

There is little to no debris, sediment, or vegetation blocking the culverts, inlets, or
discharge areas. The channel capacity for designed flow is not affected.

Blockage of
" Culverts

Debris, sediment, or vegetation blocks less than 10 percent of the culvert opening,
but must be removed.

Accumulated debris, sediment, or vegetation blocks more than 10 percent of the
culvert opening, impairing the culvert’s capacity and hydraulic effectiveness.

There are no breaks, holes, cracks in the culvert that would result in significant
water leakage.

8. Culverts M

There are breaks, holes, cracks in the culvert that would result in water leakage and
need to be repaired, but do not threaten the integrity of the project.

Culvert has deterioration and/or has significant leakage such that it threatens the
integrity of the levee.

Existing riprap protection is properly maintained and is undamaged. Riprap clearly
visible.

Riprap revetments
9. of inlet/discharge

No riprap displacement or scouring activity that could undercut banks, erode
embankments, or restrict desired flow. Unwanted vegetation must be cleared and
sprayed with an appropriate herbicide.

areas

Dense brush, trees, or grasses hide the rock protection, or meandering and/or scour
activity is undercutting banks, eroding embankments, or impairing channel flows by
causing turbulence or shoaling.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Operations and Maintenance Manual

Rated Item Rating Evaluation Locations/Notes/ Recommendations
River Road Outfall
Flap gate opens and closes easily with minimal leakage. Gate shows no corrosion
and has been maintained.
1. Flap Gate Gate will not fully open or close due to obstructions that can be easily removed, or

has corrosion damage that requires maintenance.

Gate is missing, has been damaged, or has deteriorated and needs repair.

2. Concrete Surfaces

Negligible spalling, scaling or cracking. If the concrete surface is weathered, rough
to the touch, or holds moisture, it is still satisfactory but should be seal coated to
prevent freeze/ thaw damage.

Spalling, scaling, and open cracking present, but the immediate integrity or
performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/scaling is necessary to prevent additional damage during periods of freezing
and thawina.

Surface deterioration or deep, controlled cracks are present that result in an
unreliable structure.

Foundation of
" Concrete Structures

No scouring, erosion, or undermining is occurring near the structure.

Scouring or erosion is occurring near the footing of the structure, but is not close
enough to affect the structure stability during the next flood.

Scouring or undermining at the foundation of the structure has affected the
structural integrity.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item

Rating

Evaluation

Locations/Notes/ Recommendations

Ameristar Outfall and Storm Water Pump Station (STA 235 + 90

)

Pump Station
" Operating Log

Operation and maintenance log is present at the pump station and is being used and
updated, and personnel have been trained to pump station operations. Names and
last training date shown in the log book.

No operating log present, or refresher training for personnel has not been
conducted.

Pump Station
Operation and
" Maintenance

Operation and maintenance manual and/or posted operating instructions are present
and adequately cover all pertinent pump station features.

Operation and maintenance manual missing or sponsor is unsure of location.

Manual
All pumps are properly maintained and lubricated. Systems are periodically tested,
and there is no evidence of cavitation, vibrations, or unusual sounds.
Minor deficiencies exist which need to be closely monitored or repaired, such as the
presence of minor vibrations or the corrosion of the pump shaft housing. However,
3. Pumps the pumps are operational and are expected to perform through the next period of

usage or there is a reliable backup pumping plan in place.

Multiple pumps are not operational, or the pump capacity has degraded to the point
where project performance is in question and there is not a reliable backup pumping
plan in place.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

4. Power

The power source is adequate, safe, and reliable. Backup generators are on hand or
there is a reliable backup power plan in place. Backup units are properly sized,
operational, periodically exercised, and properly maintained.

Power source not considered safe or reliable to sustain operations during flood
conditions.

Clear of excessive debris, sediment, or other obstructions. Procedures are in place
to remove debris accumulation during operation.

5. Sumps/ Wet Well

Debris, sediment, or other obstructions are present and must be removed, but the
sump/ wet well will function as intended during the next flood. Procedures are in
place to remove debris accumulation during operation.

Large debris or excessive silt present which will hinder or damage pumps during
operation, or no procedures have been established to remove debris accumulation
during operation.

Gates open and close freely with minor leakage. Sill is free of sediment and other
obstructions. Gates and lifters have been maintained.

6. Sluice Gates M

Gates have been damaged or have deteriorated, and open and close with resistance
or binding. Leakage quantity is controllable and is not a threat to project
performance. Maintenance is required.

Gates do not open or close. Gate, stem, lifter and/or guides may be damaged or
corroded.

Operators for Sluice

All manual operators are in good working condition and are capable of opening and
closing the gate properly. Preventative maintenance is being performed and the
system is tested periodically.

" Gates

Manual gate operators are operational with minor deficiencies, but should perform
through the next period of usage.

Manual gate operators are not operational.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating Evaluation Locations/Notes/ Recommendations
All metal parts are protected from corrosion damage, and show no rust, damage, or
Equipment, deterioration that would cause a safety concern.
8. Ladders, Anchors, Corrosion seen on metallic parts appear to be maintainable.
etc. Metallic parts are severely corroded and require replacement to prevent failure,
eguipment damage, or safety issues.
Flap gate opens and closes easily with minimal leakage. Gate shows no corrosion
and has been maintained.
9. Flap Gate Gate will not fully open or close due to obstructions that can be easily removed, or

has corrosion damage that requires maintenance.

Gate is missing, has been damaged, or has deteriorated and needs repair.

10. Concrete Surfaces

Negligible spalling, scaling or cracking. If the concrete surface is weathered, rough
to the touch, or holds moisture, it is still satisfactory but should be seal coated to
prevent freeze/ thaw damage.

Spalling, scaling, and open cracking present, but the immediate integrity or
performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/scaling is necessary to prevent additional damage during periods of freezing
and thawing.

Surface deterioration or deep, controlled cracks are present that result in an
unreliable structure.

1 Foundation of
" Concrete Structures

No scouring, erosion, or undermining is occurring near the structure.

Scouring or erosion is occurring near the footing of the structure, but is not close
enough to affect the structure stability during the next flood.

Scouring or undermining at the foundation of the structure has affected the
structural integrity.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

No active erosion or bank caving observed on the landward or on the riverward side
of the levee.

Erosion of Inlet/

There are areas where active erosion is occurring or has occurred on or near the
levee embankment, but levee integrity is not threatened.

12 Discharge Areas

Erosion or caving is occurring or has occurred that threatens the stability and
integrity of the levee. The erosion or caving has progressed into the levee section or
into the extended footprint of the levee foundation and has compromised the levee
foundation stability.

There is little to no debris, sediment, or vegetation blocking the culverts, or
discharge areas.

13, Blockage of M

Debris, sediment, or vegetation blocks less than 10 percent of the culvert opening,
but must be removed.

Culverts

Accumulated debris, sediment, or vegetation blocks more than 10 percent of the
culvert opening, impairing the culvert’s capacity and hydraulic effectiveness.

There are no breaks, holes, cracks in the culvert that would result in significant
water leakage.

14. Culverts M

There are breaks, holes, cracks in the culvert that would result in water leakage and
need to be repaired, but do not threaten the integrity of the project.

Culvert has deterioration and/or has significant leakage such that it threatens the
integrity of the levee.

Existing riprap protection is properly maintained and is undamaged. Riprap clearly
visible.

Riprap revetments
15. of inlet/discharge

No riprap displacement or scouring activity that could undercut banks, erode
embankments, or restrict desired flow. Unwanted vegetation must be cleared and
sprayed with an appropriate herbicide.

areas

Dense brush, trees, or grasses hide the rock protection, or meandering and/or scour
activity is undercutting banks, eroding embankments, or impairing channel flows by
causing turbulence or shoaling,.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating Evaluation Locations/Notes/ Recommendations
Ameristar Roof Drain South (241+12)
Flap gate opens and closes easily with minimal leakage. Gate shows no corrosion
and has been maintained.
1. Flap Gate Gate will not fully open or close due to obstructions that can be easily removed, or

has corrosion damage that requires maintenance.

Gate is missing, has been damaged, or has deteriorated and needs repair.

2. Concrete Surfaces

Negligible spalling, scaling or cracking. If the concrete surface is weathered, rough
to the touch, or holds moisture, it is still satisfactory but should be seal coated to
prevent freeze/ thaw damage.

Spalling, scaling, and open cracking present, but the immediate integrity or
performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/scaling is necessary to prevent additional damage during periods of freezing
and thawina.

Surface deterioration or deep, controlled cracks are present that result in an
unreliable structure.

Foundation of
" Concrete Structures

No scouring, erosion, or undermining is occurring near the structure.

Scouring or erosion is occurring near the footing of the structure, but is not close
enough to affect the structure stability during the next flood.

Scouring or undermining at the foundation of the structure has affected the
structural integrity.

4. Sluice Gates

Gates open and close freely with minor leakage. Sill is free of sediment and other
obstructions. Gates and lifters have been maintained.

Gates have been damaged or have deteriorated, and open and close with resistance
or binding. Leakage quantity is controllable and is not a threat to project
performance. Maintenance is required.

Gates do not open or close. Gate, stem, lifter and/or guides may be damaged or
corroded.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

Operators for Sluice

All manual operators are in good working condition and are capable of opening and
closing the gate properly. Preventative maintenance is being performed and the
system is tested periodically.

" Gates

Manual gate operators are operational with minor deficiencies, but should perform
through the next period of usage.

Manual gate operators are not operational.

No active erosion or bank caving observed on the landward or on the riverward side
of the levee.

Erosion of Inlet/

There are areas where active erosion is occurring or has occurred on or near the
levee embankment, but levee integrity is not threatened.

" Discharge Areas

Erosion or caving is occurring or has occurred that threatens the stability and
integrity of the levee. The erosion or caving has progressed into the levee section or
into the extended footprint of the levee foundation and has compromised the levee
foundation stability.

There is little to no debris, sediment, or vegetation blocking the culverts, inlets, or
discharge areas. The channel capacity for designed flow is not affected.

Blockage of
" Culverts

Debris, sediment, or vegetation blocks less than 10 percent of the culvert opening,
but must be removed.

Accumulated debris, sediment, or vegetation blocks more than 10 percent of the
culvert opening, impairing the culvert’s capacity and hydraulic effectiveness.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating Evaluation Locations/Notes/ Recommendations
There are no breaks, holes, cracks in the culvert that would result in significant
water leakage.
There are breaks, holes, cracks in the culvert that would result in water leakage and
8. Culverts need to be repaired, but do not threaten the integrity of the project.

Culvert has deterioration and/or has significant leakage such that it threatens the
integrity of the levee.

Riprap revetments
9. of inlet/discharge
areas

Existing riprap protection is properly maintained and is undamaged. Riprap clearly
visible.

No riprap displacement or scouring activity that could undercut banks, erode
embankments, or restrict desired flow. Unwanted vegetation must be cleared and
sprayed with an appropriate herbicide.

Dense brush, trees, or grasses hide the rock protection, or meandering and/or scour
activity is undercutting banks, eroding embankments, or impairing channel flows by
causing turbulence or shoaling.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating Evaluation Locations/Notes/ Recommendations
Ameristar Roof Drain North (244+25)
A Flap gate opens and closes easily with minimal leakage. Gate shows no corrosion
and has been maintained.
1. Flap Gate M Gate will not fully open or close due to obstructions that can be easily removed, or
has corrosion damage that requires maintenance.
U Gate is missing, has been damaged, or has deteriorated and needs repair.
Negligible spalling, scaling or cracking. If the concrete surface is weathered, rough
A to the touch, or holds moisture, it is still satisfactory but should be seal coated to
prevent freeze/ thaw damage.
Spalling, scaling, and open cracking present, but the immediate integrity or
2. Concrete Surfaces M performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/scaling is necessary to prevent additional damage during periods of freezing
and thawina.
Surface deterioration or deep, controlled cracks are present that result in an
unreliable structure.
No scouring, erosion, or undermining is occurring near the structure.
5 Foundation of Scouring or erosion is occurring near the fpoting of the structure, but is not close
" Concrete Structures enouq_h to affect the_st_ructure stability d_urlnq the next flood.
U Scouring or undermining at the foundation of the structure has affected the
structural integrity.
A Gates open and close freely with minor leakage. Sill is free of sediment and other
obstructions. Gates and lifters have been maintained.
Gates have been damaged or have deteriorated, and open and close with resistance
4. Sluice Gates M or binding. Leakage quantity is controllable and is not a threat to project
performance. Maintenance is required.
U Gates do not open or close. Gate, stem, lifter and/or guides may be damaged or
corroded.
All manual operators are in good working condition and are capable of opening and
A closing the gate properly. Preventative maintenance is being performed and the
5 Operators for Sluice system is tested periodically.
" Gates M Manual gate operators are operational with minor deficiencies, but should perform
through the next period of usage.
Manual gate operators are not operational.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

No active erosion or bank caving observed on the landward or on the riverward side
of the levee.

Erosion of Inlet/

There are areas where active erosion is occurring or has occurred on or near the
levee embankment, but levee integrity is not threatened.

" Discharge Areas

Erosion or caving is occurring or has occurred that threatens the stability and
integrity of the levee. The erosion or caving has progressed into the levee section or
into the extended footprint of the levee foundation and has compromised the levee
foundation stability.

There is little to no debris, sediment, or vegetation blocking the culverts, inlets, or
discharge areas. The channel capacity for designed flow is not affected.

Blockage of
" Culverts

Debris, sediment, or vegetation blocks less than 10 percent of the culvert opening,
but must be removed.

Accumulated debris, sediment, or vegetation blocks more than 10 percent of the
culvert opening, impairing the culvert’s capacity and hydraulic effectiveness.

There are no breaks, holes, cracks in the culvert that would result in significant
water leakage.

8. Culverts M

There are breaks, holes, cracks in the culvert that would result in water leakage and
need to be repaired, but do not threaten the integrity of the project.

Culvert has deterioration and/or has significant leakage such that it threatens the
integrity of the levee.

Existing riprap protection is properly maintained and is undamaged. Riprap clearly
visible.

Riprap revetments
9. of inlet/discharge

No riprap displacement or scouring activity that could undercut banks, erode
embankments, or restrict desired flow. Unwanted vegetation must be cleared and
sprayed with an appropriate herbicide.

areas

Dense brush, trees, or grasses hide the rock protection, or meandering and/or scour
activity is undercutting banks, eroding embankments, or impairing channel flows by
causing turbulence or shoaling.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

Stemwall

Unwanted

A grass-only or paved zone is maintained on the landward side of the floodwall,
free of all trees, brush, and undesirable weeds. The vegetation-free zone extends 15
feet from both the land and riverside of the floodwall, at ground-level, to the
centerline of the tree. Additionally, an 8-foot root-free zone is maintained around
the entire structure, including the floodwall toe, heel, and any toe-drains. If the
floodwall access easement doesn't extend to the described limits, then the
vegetation-free zone must be maintained to the easement limits.

" Vegetation Growth

Minimal vegetation growth (brush, weeds, or trees 2 inches in diameter or smaller)
is present within the zones described above. This vegetation must be removed but
does not currently threaten the operation or integrity of the floodwall.

Significant vegetation growth (brush, weeds, or any trees greater than 2 inches in
diameter) is present within the zones described above. This vegetation threatens the
operation or integrity of the floodwall and must be removed.

No trash, debris, unauthorized structures, excavations, or other obstructions present
within the easement area. Encroachments have been previously reviewed by the a
qualified engineer, and it was determined that they do not diminish proper
functioning of the floodwall.

2. Encroachments

Trash, debris, unauthorized structures, excavations, or other obstructions present, or
inappropriate activities noted that should be corrected but will not inhibit operations
and maintenance or emergency operations. Encroachments have not been reviewed
by a gualified engineer.

Unauthorized encroachments or inappropriate activities noted are likely to inhibit
operations and maintenance, emergency operations, or negatively impact the
integrity of the floodwall.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

Negligible spalling, scaling or cracking. If the concrete surface is weathered or
holds moisture, it is still satisfactory but should be seal coated to prevent freeze/
thaw damage.

4, Concrete Surfaces

Spalling, scaling, and open cracking present, but the immediate integrity or
performance of the structure is not threatened. Reinforcing steel may be exposed.
Repairs/ sealing is necessary to prevent additional damage during periods of
thawing and freezina.

Surface deterioration or deep cracks present that may result in an unreliable
structure. Any surface deterioration that exposes the sheet piling or lies adjacent to
monolith joints may indicate underlying reinforcement corrosion and is
unacceptable.

There are no significant areas of tilting, sliding, or settlement that would endanger
the integrity of the structure

There are areas of tilting, sliding, or settlement (either active or inactive) that need
to be repaired. The maximum offset, either laterally or vertically, does not exceed 2
inches unless the movement can be shown to be no longer actively occurring. The
intearity of the structure is not in danger.

Tilting, Sliding or
5. Settlement of
Concrete Structures

There are areas of tilting, sliding, or settlement (either active or inactive) that
threaten the structure's integrity and performance. Any movement that has resulted
in failure of the waterstop (possibly identified by daylight visible through the joint)
is unacceptable. Differential movement of greater than 2 inches between any two
adjacent wall section, either laterally or vertically, is unacceptable unless it can be
shown that the movement is no longer active. Any visible or measurable tilting of
the wall toward the protected side that has created an open horizontal crack on the
riverside of the wall is unacceptable.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item

Rating

Evaluation

Locations/Notes/ Recommendations

Foundation of
" Concrete Structures

No active erosion, scouring, or bank caving that might endanger the structure's
stability.

There are areas where the ground is eroding towards the base of the structure.
Efforts need to be taken to slow and repair this erosion, but it is not judged to be
close enough to the structure or to be progressing rapidly enough to affect structural
stability before the next inspection. For the purposes of inspection, the erosion or
scour is not closer to the riverside face of the wall than twice the floodwall's
underground base width if the wall is of L-wall or T-wall construction; or if the
wall is of sheetpile or I-wall construction, the erosion is not closer than twice the
wall's visible height. Additionally, rate of erosion is such that the wall is expected
to remain stabile until the next inspection.

Erosion or bank caving observed that is closer to the wall than the limits described
above, or is outside these limits but may lead to structural instabilities before the
next inspection. The foundation is unacceptable if any turf, soil or pavement
material got washed away from the landside of the I-wall as the result of a previous
overtopping event.

7. Joints

The joint material is in good condition. The exterior joint sealant is intact and
cracking/ desiccation is minimal. Joint filler material and/or waterstop is not visible
at any point.

The joint material has appreciable deterioration to the point where joint filler
material and/or waterstop is visible in some locations. This needs to be repaired or
replaced to prevent spalling and cracking during freeze/ thaw cycles, and to ensure
water tightness of the joint.

The joint material is severely deteriorated or the concrete adjacent to the monolith
joints has spalled and cracked, damaging the waterstop; in either case damage has
occurred to the point where it is apparent that the joint is no longer watertight and
will not provide the intended level of protection during a flood.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item Rating

Evaluation

Locations/Notes/ Recommendations

Ameristar Boat Slip Sheet Pile Wall

No deterioration of the steel sheeting due to corrosion, fatigue cracking or
impact/overload damage is visible, interlocks intact.

1. Steel Sheeting

Minor deviation of the sheeting from its original location and/or corrosion has
occurred and is visible through thinning, rusting, pitting, or perforating of the steel
surface but does not affect the structural stability of the sheet pile wall. Interlocks
show some separation.

Major misalignment and/or corrosion has occurred, there is visible cracking of the
metal, or significant deformation is visible through bulging, necking, or buckling of
the sheets. Interlocks have separated causing gaps between adjoining sheets.

No defects of the anchorage connections at the face of the sheeting are present.

Anchorage
" Connections

Minor misalignment and/or corrosion or rust is visible at the anchorage connections
at the face of the sheeting, but the structural integrity of the soil anchor is not
affected.

Anchorage connections show significant misalignment and/or corrosion or other
deteriorated conditions.

Existing toe protection is properly maintained and no evidence of loss of ground
through settlement or scour is visible.

Revetment of sheet M

No or minimal toe protection displacement or scouring activity that could
compromise the structural integrity of the sheet pile wall.

" pile toe

Loss of ground at toe of sheet pile wall through foundation settlement or bottom
scour has occurred endangering the integrity of the retaining wall and levee.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item

Rating

Evaluation

Locations/Notes/ Recommendations

Encroachments Within the Levee Prism

Culverts/Pipes
(This item includes
both the roof drains
along the west side
of the hotels and the
" pipe within the
levee on the east
side of the strium
parallel to the
parking garage.)

There are no breaks, holes, cracks in the pipes/ culverts that would result in
significant water leakage. The pipe shape is still essentially circular. All joints
appear to be closed and the soil tight. Metal pipes, are in good condition with 100%
of the original coating still in place (either asphalt or galvanizing) or have been
relined with appropriate material, which is still in good condition. Condition of
pipes has been verified using television camera video taping or visual inspection
methods within the past five years, and the report for every pipe is available for
review bv the insnector,

There are a small number of corrosion pinholes or cracks that could leak water and
need to be repaired, but the entire length of pipe is still structurally sound and is not
in danger of collapsing. Pipe shape may be ovalized in some locations but does not
appear to be approaching a curvature reversal. A limited number of joints may have
opened and soil loss may be beginning. Any open joints should be repaired prior to
the next inspection. Metal pipes, may be showing corrosion and pinholes but there
are no areas with total section loss. Condition of pipes has been verified using
television camera video taping or visual inspection methods within the past five
years, and the report for every pipe is available for review by the inspector.

Culvert has deterioration and/or has significant leakage; it is in danger of collapsing
or as already begun to collapse. Corrugated metal pipes have suffered 100% section
loss in the invert. HOWEVER: Even if pipes appear to be in good condition, as
judged by an external visual inspection, an Unacceptable Rating will be assigned if
the condition of pipes has not been verified using television camera video taping or
visual inspection methods within the past five years, and reports for all pipes are not
available for review by the inspector.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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Rated Item

Rating

Evaluation

Locations/Notes/ Recommendations

Electrical/Water/Se
wer Utilites
(This item includes
both the utilites

2. crossing the levee
for the river boat
and electrical
conduits for the
parking garage.)

There is no evidence of breaks, holes, cracks in the pipes/conduits that would result
in significant water leakage. The pipe shape is still essentially circular. All joints
appear to be closed and the soil tight. There is no indication of settlement of the
soils above the utilities. Seepage was not observed at the location where the utility
crossing penetrates the protected side of the levee system. Nothing is observed
which would indicate that the utility crossing will prevent the levee system from
function properly during the next flood.

Corrosion pinholes or cracks are present and need to be repaired, but the entire
length of pipe/conduit is still structurally sound and is not in danger of collapsing.
Pipes have been damaged and are no longer essentially circular. A limited number
of joints may have been damaged and leaking of fluid and/or soil loss is occurring.

Sewer or Water pipes has deterioration and/or has significant leakage. Electrical
conduits are in danger of collapsing or have already begun to collapse. During the
last flood event seepage or settlement was observed at the location where the utility
penetrated the protected side of the levee.

Key: A = Acceptable. M = Minimally Acceptable;
Maintenance is required. U = Unacceptable.
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River Geomorphology Observations (to be performed by a trained Professional)

Performance and Condition of Riprap Stabilization Measures (to be performed
by a trained Professional):

Additional Issues Noted During the Inspection:
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General Inspection Notes
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INDUSTRIAL PARK LEVEE

RELIEF WELL PUMP TEST REPORT

Location (Sta): Well # Date:
Time Started: Time Completed:
Elapsed | Depth to
Time Water | Drawdown | Flow in
Time (Min) (ft.) (ft.) (GPM)

SAND INFILTRATION TEST #1

Time Started:

Time Completed:

Flowmeter reading at
Start (GPM)

Flowmeter reading at
Stop (GPM)

Pumping Rate (GPM)

Length of test (min)

Outlet Valve Flow (GPM)

Rossum Reading (ml)

Sanding Rate ml/min

SAND INFILTRATION TEST #2

Time Started:

Time Completed:

Flowmeter reading at
Start (GPM)

Flowmeter reading at
Stop (GPM)

Pumping Rate (GPM)

Length of test (min)

Outlet Valve Flow (GPM)

Rossum Reading (ml)

Sanding Rate ml/min




RELIEF WELL PUMP TEST REPORT LOG

INDUSTRIAL PARK LEVEE

Pumping Specific Capacity Depth to Depth to
Drawdown ) bottom of bottom of
Test Date | Well # Rate (ft) (Pumping Rate / well before | well before
(GPM) Drawdown) . .
pumping pumping
1/27/2016 1 70 7.95 8.8 57.1 57.1
3/10/2016 2 70 5.65 12.4 57 57
3/10/2016 3 70 7.3 9.6 57 57
3/16/2016 4 200 11 18.2 57 57
3/16/2016 5 100 9.41 10.6 57 57
1/27/2016 6 70 9.3 7.5 57.2 57.2
3/4/2016 7 70 6.4 10.9 57 57
3/4/2016 8 70 6.5 10.8 57 57




RELIEF WELL PUMP TEST REPORT LOG

INDUSTRIAL PARK LEVEE

Test Date

Well #

Pumping
Rate
(GPM)

Drawdown
(ft.)

Specific Capacity
(Pumping Rate /
Drawdown)

Depth to
bottom of
well before

pumping

Depth to
bottom of
well before

pumping




APPENDIX E — ADDITIONAL FLOOD FIGHT AVAILABLE RESOURCES
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